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INTBODUCTION 
Attentivenese of birds to their nests and eggs has been investigated 
by many observers. Most observations pertaining to birds and their nest­
ing activities have been made from blinds or hides. While this technique 
has some advantages that are not otherwise gained, in general the observer 
is limited to watching during daylight, and to obtaining information from 
only one nest at a time. In recent years, more emphasis has been directed 
toward the use of mechanical devices to record various activities of 
animals, including nesting activities. This approach usually permits more 
continuous information from a greater number of sources. 
In northern Iowa and elsewhere, the first cutting of hay, usually 
alfalfa, has been responsible for the disruption of many pheasants nests 
along with the maiming and killing of nesting hens. Flushing bars attached 
to mowing machinery have been of questionable value in reducing this de­
struction. The idea has been advanced that there was a time or times dur­
ing the day when incubating pheasants regularly left their nests. These 
inattentive periods have often been estimated by observers as occuring 
once in the morning and again in the late afternoon. Some authors intimate 
that these periods occurred more or less regularly. If such intervals 
were predictable, mowing might be done when these birds were absent from 
tneir nests with a resulting savings in breeding hens. Although such a 
mowing program might not have practical application on a wide scale, it 
would be feasible for interested landowners and for areas operated pri­
marily as hunting grounds. 
Resting studies conducted with the aid of mechanical recording devices 
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have been limited in many instances by design of the recorder. Usually 
these machines have been rather unwieldy and have depended upon sources 
of relatively high voltage electricity for operation. Investigators 
using this type cf recorder usually have been limited to study of con­
fined or semi-confined birds. Some mechanisms have been devised that 
either operated from batteries or required no outside power source at all. 
Among the latter is an apparatus using pneumatic tambours, both in the 
nest and to activate the marking stylus. The recorders themselves, as 
differntiated from nest switches and the rest of the system, have often 
incorporated smoked paper, carbon paper, or smoked glass to accept the 
marker imprint. Most of these methods require use of a varnish to make 
the imprints permanent, which adds materially to the amount of work and 
cere in handling. Light weight and strength to resist the buffeting of 
field use are also generally lacking. 
In 1954, Iowa State College investigators modified a compact, clock 
driven, relatively inexpensive temperature recorder to operate from the 
standard six volt fence battery. This instrument was developed for use 
in a nesting study of wild pheasants, primarily to find if there exists 
a regular period of nest inattentiveness among the females, A brief trial 
was given the instruments during the 195^ nesting season on the Winnebago 
County Pheasant Research Area by a student then conducting other studies 
on that area. Some nesting activity information was obtained and several 
functional shortcomings in the recorder were found. Regular duties pre­
vented that student from conducting further tests on the apparatus. 
The writer of this dissertation spent April through July on the 
research area in both 1955 and 1956. He was charged with (l) improvement 
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of the recording device, and (2) conducting a preliminary investigation 
of nesting "behavior of female pheasants as exhibited within the immediate 
vicinity of their nests. The findings of this study are presented. 
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DESCRIPTION OF STUDY AREA 
The Winnebago Research Area has been used by investigators of the 
Iowa Cooperative Wildlife Research Unit for research on ring-necked pheas­
ants (Phasianus colchicus) since 1935» This area has been described by 
Baskett (194-7) and more recently by Kozicky and Hendrickeon (1956). 
Readers interested in a more detailed account of this area are referred 
to these publications. 
The Winnebago Research Area consists of 1520 acres lying within 
Sections 13, 14, 15, 23 and 24, Eden Township, Winnebago County, Iowa. 
Most of the nests studied were found on this area, although several nests 
were beyond the area's boundary. 
About 92 to 95 per cent of the area is tilled, and the remaining 
marsh areas are rapidly being drained for agricultural purposes. The chief 
crops have been corn, oats, soybeans, and alfalfa. Pasture has been 
present in limited amount. In 1956, a small amount of sorghum was planted. 
Native hay, once harvested, for cattle, has virtually disappeared. Sur­
face water, at the end of 195&» vas mostly limited to temporary pools 
caused by precipitation. 
In 1955 and 1956, the annual mean temperatures at Forest City, Iowa, 
about 16 miles southeast of the area, were 46.5 and 45.9 degrees Fahren­
heit, respectively. The total precipitation for each of these years was 
22.89 and 28.62 inches (U. Se Department of Commerce, 1955b and 1956b). 
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METHODS AKD MATERIALS 
Several different types of mechanical devices have "been used te record 
the time that birds perform various activities associated with nesting. 
Although the equipment used by investigators has varied considerably in 
form of construction, there seem to have been three general principles 
involved in their operation. The first principle concerns the photo­
electric cell, where interruption of a beam of light could be made to 
activate a recorder. The second principle incorporates use of a heat 
detecting unit, such as a thermocouple, that is placed in the nest. The 
third principle pertains to various types of switches and other mechanisms 
that require the bird's weight to operate them. This last group includes 
electrical switches, nest boxes with movable bottoms anu pueumatlc 
devices. Some of the false-bottomed nest boxes and the pneumatic devices 
require no electrical power to operate any part of the system (Brecken-
ridge, 1956: Gurr, 1955)» Also, Nohring (1943) seems to have used a 
recording device that utilized a nest box with a double floor. 
Switches that were connected to perches at the nest have been used 
in various situations (Kendeigh and Baldwin, 1930: M&rples and Gurr, 
19^3). Thermocouples have been used in nests of various bird species by 
Huggins (19^1) and Bart h (19553= Yates (1942) used a photoelectric cell 
in conjunction with an electrically operated counter to record the number 
of times a bird came to its nest. 
Many of these investigators have found the different recording systems 
to register erroneous information occasionally. Temperature devices have 
been shielded from the incubating hen by eggs. Little sent ion of error 
vas noted, where photoelectric cells had "been used, although incorrect re­
cordings are also possible from these -units. Where one type of recording 
system might be well suited for registering a particular phase of nesting 
activity, it might he unsuitable for a different phase. The ideal situa­
tion would be to have more than one type of instrument at hand, 
Recorder 
The recording instrument used in this study was a "Tenrpscrlbe" tem­
perature recorder manufactured by Bachxach Industrial Instrument Company, 
7301 Penn Avenue, Pittsburg 8, Pennsylvania» This recorder was modified 
by Klonglan, et al. (1956) by removing the metallic expansion coil and 
substituting a small electromagnet of their own construction to operate 
the inking arm. The recorder was put into a circuit that included a six 
volt fence battery, and a microswitch that was placed adjacent to a phea­
sant nest, VQien the microswitch at the nest was depressed, a closed cir­
cuit resulted and the inking arm was drawn inward on a paper disc calibrated 
in 15 minute intervals. The change in relative position of the inked line 
on the rotating disc indicated the presence or absence of the bird at her 
nest, and showed the times of arrival and departure. 
Klonglan was able to test the device only briefly, this during the 
1954 nesting season on the Winnebago Research Area. At that time he found 
some functional shortcomings in the recorder and in the rest of the system, 
which seemed to cause occasional erroneous information to be recorded. 
Tests made by me prior to the 1955 nesting season indicated that a major 
fault with the recorder stemmed from a lack of power in the electro­
magnet, This was corrected by substituting a common six volt automobile 
headlight relay for the original electromagnet. Use of this commercially-
produced relay materially reduced the effort required to convert a temper­
ature recorder, since most of the work involved in the original modifi­
cation appeared to he connected with making the electromagnet. 
The method of converting the recorder described by Klonglan, et al. 
(1956) remained essentially the same, with the exception that the relay 
was substituted for the original electromagnet. The relays, as they came 
from the supplier, had excess material that had to be trimmed off with a 
hacksaw. Once the recorder and relay are available for inspection, the 
general method of modifying the device becomes apparent. 
Two models of the recorder were tried, a 24-hour movement and a seven 
day movement. Since it was advisable to visit each recorder in the field 
at least once a day, and since the 24 hour disc was more accurately read 
as to elapsed time, the 24-hour movement recorder was the more satisfac­
tory for this project. The clock mechanism of the recorder was reliable, 
and gave little trouble if not wound too tightly. The 24-hour movements 
ran considerably longer on one winding than the specified time. 
The recorder's inking ara was regulated to travel not more than one-
quarter inch. It was adjusted to just miss striking the time-indicator 
stud,, which touched the outer-most temperature mark at the disc's periph­
ery. Too much distance in the travel of the inking arm resulted in ink 
being thrown from the pen's reservoir. 
Another weakness in the mechanism was that the linkage wire between 
the relay and the inking arm occasionally became detached at the end affixed 
to the relay. This was not difficult to repair, but it necessitated re­
moving the recorder from the field. 
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Rest Switches 
Originally, a BZ-2EL normally open microswitch was used at the nest. 
The switch had a 5nx3/8wx3/64B "bronze "bar attached to the switch lever 
arm (Klonglan, et al.. 1956)» This extended over the nest and required a 
weight of about one and one-half ounces to close the switch. The mecha­
nism was attached to a wooden peg, and covered to protect it from the 
weather. The switch was placed in relation to the nest so that the end 
of the bar was about at the nest's center and some one and one-half 
inches above the eggs. This switch.while used in some related form 
throughout most of the investigation, was not entirely dependable. Some 
switch mechanisms devised during the study in an attempt to correct this 
are described below. 
The nest switch was probably less accurate in function than was any 
other part of the recording system. After the microswitch was installed 
in a nest, the circuit was closed when a hen sat on the nest, depressing 
the switch bar. Observations disclosed that the recorder might show the 
hen to be absent from the neat even though she was in fact sitting on her 
nest. The error resulted from eggs being piled beneath the switch arm, 
stopping it from descending to close the circuit. This seemed to take 
place more by accident as the hen turned her eggs than by design. Eo 
instance was found where the recorder indicated the hen to be on the nest 
when in fact she was absent, although such a possibility may exist. 
A mercury "heat" switch, somewhat similar to one used by Kuuisto 
(1941), was tested prior to anticipated field use. A glass bulb with tube 
extension, partially filled with mercury, was calibrated as to temperature 
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and two silver wires, not touching, were inserted into the tube. This 
was, in effect, a mercury thermometer, When the surrounding temperature 
rose to a predetermined temperature, the mercury rose to touch both wires, 
thus closing the gap between the wires, allowing current to flow through 
the circuit. This switch would close readily, but apparently heat gener­
ated in the mercury by the current maintained the mercury at a temperature 
that did not allow the mercury to drop and break the circuit. 
Another heat switch was devised, incorporating the expansion proper­
ties of ether and using the microswitch. An accordion-type brass cylinder 
or bellows was sealed at both ends and a small amount of liquid ether in­
troduced. This cylinder was fixed to a metal frame holding a microswitch. 
The device was calibrated so that the expanding ether vapor forced one 
end of the cylinder to activate the microswitch when the desired tempera­
ture was reached. This device had some promise, but as it was manufactured 
in the field, it was too crude to be unobtrusive when in the nest. 
Several modifications of the bar extension used with the microswitch 
were tried, and some of these were used. A round metal bar, 3/32" in 
diameter and five inches in length was substituted for the flat bar 
mentioned previously. This round bar offered less surface that might 
rest on an egg and keep the switch from closing. This switch bar modifi­
cation was used during most of the project. 
A switch lever was tried that consisted of a stiff wire circle. This 
loop was slightly smaller than the nest diameter, but encircled the clutch 
of eggs. The purpose was to provide a lever that the hen must depress 
when on the nest and at the same time have the switch bar avoid the eggs 
as it descended. This alteration was not successful since a loop having 
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the required rigidity was too heavy to allow the microswitch to return to 
the open position, and no heavier switches were available. 
A change was affected by placing the microswitch beside the nest in 
such a position that the lever moved in a plane parallel to the ground 
instead of at right angles to it. The switch bar was shortened to one-
half inch, and a fine copper wire stretched taut from the lever, across 
and above the nest, to a metal stake on the opposite side. This arrange­
ment was the most sensitive, as far as ease of activation was concerned, 
end worked equally as well whether the hen chose to depress the wire by 
sitting upon it or by forcing herself beneath the wire and elevating it. 
Prior to using the wire, narrow cloth tape was tried, but moisture on the 
tape caused it to shorten, thus activating the switch. Saturating this 
cloth in melted beeswax and paraffin failed to remedy this condition. 
This "trip-wire" method was used on three nests, one of which supplied 
incubation information. No activity was noted around the remaining two 
nests. It is interesting to note that the incubating hen usually was 
beneath the wire, rather than sitting on it. 
Several investigators of nesting activities of birds have employed a 
thermocouple used in conjunction with a recording potentiometer (Kendeigh, 
1952: Barth, 1955)• The thermocouple, acting as the nest switch, was 
small and usually easily placed in the nest. The price of several record­
ing potentiometers, however, was deemed excessive for purposes of this 
project, so that thermocouples were not used, althotagh they probably would 
have been less subject to the same type of error experienced when using a 
microswitch. 
Another switch system for use at the nest that was considered was the 
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photoelectric cell. This system, perhaps one of the most accurate, was 
not used "because of the lack of electrical power necessary to maintain a 
constant source of light to impinge upon the cell. 
A third idea, which was not developed due to lack of time, concerned 
the use of a capacitance device. Part of this might be cast into an arti­
ficial egg to be placed in the nest. This device should register small 
changes in current set up when touched by the incubating or laying hen. 
A switch of this type probably would not work well in nests of altrlclal 
birds after the eggs hatched, but might function satisfactorily In nests 
of precocial species. One would have to determine the effects of eggs on 
the nest "switch", however. Persons interested in nesting recorders also 
might profitably investigate the use of sensitive infra-red receptors as 
nest switches. 
Circuits 
With the normally open microswitch originally used (Klonglan, et al.. 
1956), current flowed and the recorder inking arm remained inward toward 
the center of the disc so long ae the hen remained on the nest (Figure: l). 
The relay described by Klonglan required only about 15 DC milllamps to 
maintain it in the closed position, which did not seem to constitute a 
serious drain on the 6 volt fence battery used. As mentioned previously, 
however, this relay was too weak to function properly. The automobile 
headlight relay bad sufficient power but used 450 DC milliamps. This de­
pleted a battery In about three and one-half days of incubation. In an 
attempt to alleviate this, another relay was tried. It was designed to 
permit an initial surge of current of 25 DC milllamp to close the relay 
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A 
B  
A  -  Mic rosw i t ch ,  no rma l l y  open  (a t  nes t )  
B  -  6  vo l t  f ence  ba t te ry  
C  -  6  vo l t  au tomob i l e  head l i gh t  re lay  ( i n  reco rde r )  
Cur ren t  d rawn  f rom ba t te ry  on ly  when  hen  i s  ON nes t  
> /  D iag ram o f  reco rde r  d i sc  
show ing  ON and  OFF pa t te rn  
t raced  by  pen  when  the  above  
c i r cu i t  i s  used .  
Figure 1. Sinrple electrical circuit originally used with nesting activity 
recorder, showing the resulting OH—OFF pattern# 
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and then hold the relay in the closed position with 15 DC mill lamps. 
While this system did not deplete the battery noticeably, it, too, lacked 
sufficient power to activate the inking arm properly. 
To lengthen battery life and still use a relay capable of functioning 
satisfactorily, the following simple system was devised by the student. 
The normally open microswitch was converted to a single pole, double throw 
switch. This was accomplished by adding another contact point to the 
switch, making available two separate circuits instead of one. This 
necessitated use of three wires, rather than two, between the nest switch 
and recorder. One of these three wires served both circuits. To be able 
to select either of the two circuits, a three-way household wall switch 
was inserted in the circuit at the box which housed the recorder and battezy 
(Figure 2). This three-way switch was of the type commonly used to operate 
a light from two separate locations. 
This double circuit was used as follows: after the switch was placed 
in a newly found nest, the circuit was selected that caused current to 
flow only when the nest switch-bar was depressed by the hen. This was 
arbitrarily referred to as the "Bed" circuit. As long as the hen was not 
on the nest, no current was drawn from the battery. After an elapsed time 
of some two hours, the recorder was visited by the observer. If the hen 
had not returned to the nest, the "Bed" circuit was left in use. If the 
hen had returned, and was incubating, the circuit selector switch was then 
positioned to use the circuit that drew current only when the nest switch-
bar was NOT depressed by the hen. This circuit was referred to as the 
"Blue" circuit. 
By using the above system, the battery was depleted only during 
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"BLUE" CIRCUIT 
RED CIRCUIT 
A -  S ing le  po le ,  doub le  th row m ic rosw i t ch  (a t  nes t )  
B  -  Three  way  househo ld  wa l l  sw i t ch  (a t  i ns t rumen t  box )  
C  -  6  vo l t  au tomob i l e  head  l i gh t  re lay  ( i n  reccder )  
D  -  6  vo l t  f ence  ba t te ry  
"B lue  c i r cu i t  -  Cur ren t  used  on ly  when  hen  i s  OFF nes t  
"Red  c i r cu i t  -  Cur ren t  used  on ly  when  hen  i s  ON nes t  
OF !  
BLUE" CIRCUIT 'RED" CIRCUIT 
Diag ram o f  reco rde r  d i scs  i l l us t ra t i ng  ON -  OFF pa t te rn  made  
when  each  o f  t he  two  c i r cu i t s  shown  above  i s  used .  
Figure 2. Improved simple electrical circuit devised to reduce battery 
depletion, showing the resulting OB-OFF patterns. 
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relatively short periods. When a nest was used for laying and the hen was 
on the nest only for a few minutes each day, "battery power was drained 
only during the minutes the hen was present. During incubation, when a 
hen was on her nest most of the time, current passed from the "battery 
only during the relatively short time the hen was absent from her nest. 
When using two circuits, it was necessary to mark on each disc which 
of the two circuits was being used, since the flEedfl circuit indicated the 
hen to be present on the nest when the inked pattern was toward the center 
of the disc, and just the opposite to this when the "Blue" circuit was used 
(Figure 2). 
Miscellaneous 
Covers for the nest switches were made of tobacco tins, formed into 
arched housings. The housing was bolted to the switch by the same two 
bolts that held the switch to the stake. This housing was then wrapped 
with friction tape and camoflaged by painting a dull ground color. Prior 
to fastening the housing over the switch, all electrical connections on 
the switch were carefully and fully covered by wrapping most of the switch 
with plastic electrician's tape. So difficulty from wet or weathered 
electrical connections was experienced. 
The wooden stakes originally used to support the switch at the nest 
were replaced with stakes made of strap iron, or any suitable metal of 
fair rigidity and strength. The ground of the study area was usually soft 
enough to admit these stakes when they were pushed into it. 
The wire used between the nest switch and recorder was SP-1 #18-2 
rubber insulated lamp cord. This was the regular two-wire, multi-strand 
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light cord commonly seen on desk lamps and other household fixtures. When 
the three-wire system was used, the third wire was obtained by separating 
a two wire length and adding one of the wires to an unseparated two-wire 
length, wrapping the whole together at 18 inch intervals with short pieces 
of friction tape. Television antenna wire of three strands was tried, but 
was not as satisfactory since it was not as flexible, and lacked sufficient 
weight to make it easy to hide in vegetation. As many as 200 feet of wire 
were used between the nest switch and recorder without any noticeable drop 
in efficiency of the system. 
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RESTING COTEE AED NEST LOCATION OF EECOBBED NESTS 
Nesting cover on the Winnebsgo Research Area typically has been at a 
minimum when nesting activity began, usually about the latter part of March 
in most years. Fall plowing has been a usual practice in this locality, so 
that in the spring large tracts were void of vegetation remaining from the 
previous year. Early nesting attempts by pheasants of this region, there­
fore, have generally been confined to dead plant material found in road 
ditches, fence rows, and on the relatively bare ground beneath the canopy 
of farm groves. As the growing season progressed, alfalfa and oat foliage 
became available for nesting, along with various grasses and other plants. 
Occasionally, some pheasant hens established nests in locations that 
usually proved unfit as sites for successful nests, despite the availa­
bility of apparently satisfactory nesting cover nearby. 
It should be emphasized here that while efforts were made to find 
nests in all of the different cover types, the purposes of this investiga­
tion were best served by locating the most useable nests in the time 
alloted rather than by attempting to sample extensively all the cover types. 
Average Height of Nesting Cover 
The mean height for cover at all recorded nests in 1955 was 17.it-
inches, with a standard deviation of 8.1 inches and a range of six to 36 
inches. The mean height of vegetation surrounding successful nests was 
17.6 inches, around unsuccessful nests it was 17»3 inches. 
Average height of cover around all nests recorded in 1956 was 10.4 
inches, with a standard deviation of 7*6 inches and a range of from zero 
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to 48 Inches. The average depth of cover around, successful nests was 
about 12 inches, with a standard deviation of 5*7 inches and a range of 
three to 18 inches. Unsuccessful nests in 1956 were in vegetation having 
an average height of about 10 inches. The standard deviation was 7»9 
inches, with a range of zero to 48 inches. 
When the two nesting seasons were compared, the means of nesting cover 
height for all nests in 1955 and in 1956 were shown to be significantly 
different for the two years (t=3»796, where t^Qi=2.640 with 78 d.f.). 
Types of Nesting Cover 
For the recorded neats in both years, more were found in various com­
binations of grasses than in any other single cover type (Table 1). Ad­
mixtures of brome grass (Bromus spp.), quack grass (Agropyron spp.), and 
bluegrass (Poa spp.) and more or less pure stands of these three grasses 
were dominant. These grasses were found most often in roadside ditches, 
where they usually reached their greatest height. Also, more of the 
successful nests in both years (50 per cent and 43 per cent, respectively) 
were found in this type of cover. Other investigators (Baskett, 194?i 
Bamerstrom, 1936) working in northern Iowa found a high percentage of phea­
sant nests in this type of vegetation. 
Alfalfa was second to grasses in both years as nesting cover used by 
pheasants observed during this investigation. Alfalfa matched oats in 
supporting the second highest number of successful nests during 1955* but 
dropped to third behind grasses and oats as cover for hatched nests in 
1956. Dead vegetation ranked fourth in 1955 and third in 1956 as nesting 
cover, but it contained no successful nests in either year. Cover types 
Table 1. Nest cover type and newt success for 80 ring-necked pheasant nests on the Winnebago 
Eesearch Area, Iowa, during 1955 and 1956, percentage figures rounded. 
Dead 
vegetation Alfalfa Grasses Clover Oats Other 
g* U* S» U* S* U* S* U* S* U* S* U* 
1221 
Total no. 
of nests 0 3 2 6 5 4 0 1 2 0 1 3 
Percent of 
all nests 11.2 29.6 33.3 3.7 7.4 14.8 
Percent that 
hatched 0.0 20.0 50.0 
12& 
0.0 20.0 10.0 
Total No, 
of nests 0 11 1 12 3 12 0 0 2 7 1 4 
Percent of 
all nests 20.8 24.5 28.3 0.0 17.0 9.4 
Percent that 
hatched 0.0 14.3 42.9 0.0 28.6 14.2 
Both years 
Total no, 
of nests 0 14 
17.5 
0.0 
3 18 
26.3 
17.6 
8 16 
30.0 
47.1 
0 1 
1.3 
0.0 
4 7 
13.7 
23.5 
2 7 
11.2 
11.8 
*S and U indicate successful nests and unsuccessful nests respectively. 
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classed as "other" included hare ground, litter within farm groves, and 
other miscellaneous types. Canary grass (Phalaris spp») was also included 
in this classification. 
More nests were found in roadside ditches (371 or about 46 per cent) 
than in any other location. Ditches were somewhat easier to search, "being 
relatively narrow. They seemed to contain more nests per unit area than 
did any other general type of nest site. Twenty-two nests were found in 
fields of various kinds, including those just planted and having no vegeta­
tion. Many pheasants nested in oat fields, but danger of damaging this crop 
necessarily limited any search in them. Bine nests were found associated 
with farm groves. Twelve nests were found in other miscellaneous locations. 
Nine (53 per cent) of 1? successful nests were in road ditches. 
Fields contained four hatched nests, and three were found in farm groves. 
One successful nest was located in a farm yard. 
The date of discovery, location, cover type, and height of vegetation 
for each nest hare been listed in Table 2. 
Table 2. Location and vegetation cover of recorded pheasant nests, 1955 
Location of Nests 
and 1956. 
Nest 
no. 
Date 
found 
Nest 
location 
Cover 
type 
Maximum 
height of 
vegetation 
mi 
1 
2 
4-28-55 
4-28-55 
Grove 
Boad ditch 
Dead ragweed 
Dead ragweed 
6" 
8" 
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Table 2, Continued 
Nest Date Nest Cover Maximum 
no. found location type height of 
vegetation 
3* 5-2-55 Grove edge Quack grass 8" 
4 5-10-55 Slough edge Dead ragweed 6» 
5 5-13-55 Field Eye 15" 
6 5-13-55 Field Itye 15" 
7 5-13-55 Grove Wild mint 12" 
8* 5-13-55 Farm yard Canary grass 131» 
9 5-16-55 Field Alfalfa 16" 
10 5-20-55 Field Alfalfa 18" 
11 5-21-55 Field Alfalfa 16" 
12 5-21-55 Field Alfalfa 16" 
13 5-25-55 Boad ditch Alfalfa 14" 
14* 5-28-55 Boad ditch Alfalfa 16" 
15 5-30-55 Field Alfalfa 15" 
16 6-9-55 Field Bed clover 12" 
17* 6-10-55 Boad ditch Alfalfa 14" 
18* 6-13-55 Boad ditch Quack 6 brome 20" 
19* 6-15-55 Boad ditch Quack grass 22" 
20 6-16-55 Field Quack & red clover 36" 
21 6-30-55 Boad ditch Quack & brome 30" 
22* 7-6-55 Boad ditch Quack grass 29" 
23 7-7-55 Boad ditch Quack grass 30" 
24 7-9-55 Boad ditch Quack grass 30" 
25* 7-11-55 Boad ditch Quack grass 28» 
26* 7-12-55 Field Oat stubble 14" 
27* 7-15-55 Field Oat stubble 12" 
1256 
28 5-2-56 Fence row Dead grass 6» 
29 4-30-56 Slough edge Dead grass 5" 
30 5-7-56 Slough edge Dead aquatic veg. 6" 
31 5-8-56 Boad ditch Dead grass 12" 
32 5-10-56 Slough edge Dead grass 16" 
33 5-12-56 Boad ditch Dead grass 15" 
34 5-12-56 Boad ditch Dead weeds 7" 
35 5-12-56 Grove edge Grass 1» 
36 5-13-56 Fence row Dead weeds 10" 
37 5-13-56 Grove edge Quack & brome 9» 
38 5-14-56 Boad ditch Alfalfa 8" 
39 5-I6-56 Farm yard Straw stack 0 
40 5-20-56 Grove Dead leaves 2" 
•Hatched nest 
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Table 2. Continued. 
Heat Date Heat Cover Maximum 
no. found location type height of 
vegetation 
41 5-20-56 Grove 
42 5-18-56 Bare field 
43 5-20-56 Fence row 
44 5-21-56 Boad ditch 
45 5-21-56 Slotigh edge 
46 5-21-56 Boad ditch 
4? 5-21-56 Boad ditch 
48 5-23-56 Til# ditch 
49 5-23-56 Farm yard 
50 5-24-56 Boad ditch 
51 5-24-56 Boad ditch 
52 5-26-56 Boad ditch 
53 6-1-56 Boad ditch 
54 6-1-56 Boad ditch 
55 6-2-56 Boad ditch 
56 5-30-56 Field 
57 6-4-56 Boad ditch 
58 6—4-56 Boad ditch 
59 6-4-56 Field 
60* 6-3-56 Grove edge 
61* 6-5-56 Boad ditch -
62 6-5-56 Boad diteh 
63* 6-10-56 Grove 
64 6-14-56 Boad ditch 
65 6-15-56 Field 
66 6-19-56 Boad ditch 
67 6-27-56 Boad ditch 
68* 7-4-56 Boad ditch 
69* 7-5-56 Field 
70 7-6-56 Boad ditch 
71 7-6-56 Boad ditch 
72 7-6-56 Boad ditch 
73* 7-6-56 Field 
74 7-9-56 Field 
75 7-10-56 Boad ditch 
76* 7-12-56 Boad ditch 
77 7-13-56 Field 
78 7-14-56 Field 
79 7-17-56 Field 
80 7-28-56 Field 
Dead leaves 2" 
Bare ground 0 
Mixed grasses 12° 
Alfalfa 7" 
Slough grass 8" 
Alfalfa 8" 
Alfalfa 8# 
Bare earth 0 
Domes, raspberzy 48» 
Dead grass 14» 
Quack grass 14" 
Alfalfa 10" 
Quack grass 12" 
Mixed grasses 10» 
Mixed grasses 10" 
Alfalfa 10" 
Alfalfa 12" 
Alfalfa 12" 
Alfalfa 30" 
Old oat straw 3" 
Alfalfa 14" 
Alfalfa 14* 
Blue grass 5" 
Alfalfa 14" 
Oats 18" 
Mowed alfalfa 2" 
Mixed grasses 12" 
Quack grass 18" 
Oats 14" 
Timothy & quack 14" 
Timothy & quack 14" 
Timothy & quack 14" 
Oats 14" 
Oat stubble 10" 
Mowed alfalfa 5" 
Quack grass 16" 
Oat stubble 7» 
Oat stubble 7" 
Oat stubble 7" 
Oat stubble 76 
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BECOBDED LAYING- BEHAVIOR 
Eecorded laying information was obtained from 18 nests during the two 
nesting seasons, four nests in 1955 and 14 in 1956. Of these nests, four 
were known to have been incubated eventually, one in 1955 and three in 1956 
(Table 3). Sixty-five eggs were laid in 82 periods of attentivenees over 
a span of 62 days. 
Laying Dates 
The earliest recorded laying in 1955 took place on April 29, when the 
seventh egg was deposited in nest No. 1. This nest, containing six eggs, 
had been found on the previous day. In 1956 the first nest form was found 
on April 30, containing one egg. No recorder was installed at that time, 
and when the nest was revisited on Hay 7, eight eggs were present and a re­
corder was placed in the nest. The ninth egg was laid on the following 
day. Hameratrom (1936) lists April 25 and about April 1-13 as the earliest 
established laying dates for 1933 and 1934 respectively, in northwest Iowa. 
Baskett (194?) found that the first eggs were laid during the latter part 
of April, the first half of April and the last half of March in 1939» 1940, 
and 1941 on the Winnebago Area. Seubert (1952) reports for two years in 
Ohio that the first nest was established about the last week in April in 
both years. 
The record of latest egg laying on the Winnebago Area in 1955 took 
place on May 16, when the seventh egg was laid in Nest No. ?• The last 
egg laid in the following year was recorded on June 16, when the fifth 
egg was deposited in Nest No. 64. These terminal dates were much earlier 
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than those found "by Baskett and Hameretrom since field work on this project 
was discontinued on July 31» both in 1955 and I956. 
Table 3* Best attentiveness by ring-necked pheasants during laying peri­
ods, 1955 and 1956. 
Nest Date egg Egg Daily laying Time ON 
no. laid number period starts nest (minutes) 
mi 
1 ^29 ? 0803 7 
4-38 8 1118 16 
2 4-29 11 1205 4 
3 5-2 10 1125 214 
5-3 11 1000 434 
7 5-14 5 1146 58 
5-15 6 1045 172 
1414 216 
7 1029 259 
1256 
28 5-8 14 1100 15 
29 5-8 9 1232 7 
5-9 10 1118 9 
5-10 11 1214 3 
31 5-9 7 1041 7 
1101 10 
1200 10 
1225 5 
5-10 8 1056 6 
9 1116 13 
10 1322 6 
5-11 11 1115 5 
12 1245 5 
33 5-14 11 0900 3 
12 1159 4 
5-15 13 0759 2 
5-16 14 1155 5 
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Table 3- Cent intis*. 
Best Date egg Egg Daily laying Time OK 
no. laid number period starts nest (minutes) 
34 5-13 17 1739 2 
5-14 18 1230 10 
36 5-13 2 1400 1 
1417 1 
1452 1 
5-14 3 1347 100 
5-15 4 1113 9 
5-16 5 1138 15 
5-17 6 1122 8 
5-18 No new egg found 
5-19 Mo new egg found 
5-20 7 1325 12 
5-21 8 1155 9 
5-22 9 1410 7 
37 5-15 10 1105 5 
38 5-15 4 1230 3 
5-16 5 1331 3 
6 1413 6 
5-17 7 1207 33 
1252 3 
5-18 8 1302 6 
9 1341 4 
5-19 10 1418 5 
40 5-21 15 1500 4 
42 5-22 7 1313 2 
43 5-21 2 1155 3 
5-22 3 1442 118 
5-23 No activity 
5-24 4 0925 57 
5-25 5 1130 16 
1216 44 
5-26 6 1200 12 
1217 66 
5-27 7 O830 69 
5-28 8 1020 41 
5-29 No activity 
5-30 9 0905 50 
5-31 10 1006 174 
6-1 11 1046 359 
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Table 3. Continued 
Kest Date egg Egg Daily laying Time ON 
no. laid number period starts nest (minutes) 
54 6-3 4 0958 47 
6-4 5 0915 224 
1345 19 
6-5 6 0900 180 
1215 193 
6-6 7 0820 288 
6-7 8 0946 24 
1026 187 
1403 229 
6-8 9 0545 420 
1608 134 
6-9 10 0820 295 
1530 10 
1622 83 
61 6—6 11 1230 38 
12 1330 105 
6-7 13 1145 128 
6-8 14 1150 26 
1225 130 
15 1120 300 
64 6—16 5 1130 40 
Hate of Laying 
Breckenridge (1956), in his work on wood ducks, had mechanically 
recorded information from one nest indicating that all nine eggs were laid 
on consecutive days. Hann (193?) states that oven-birds usually lay on 
consecutive days until the clutch is completed, and Kendeigh (1952) indi­
cates that house wrens lay one egg each day. Stoddard (1931) says, in 
part, that the female bobwhite normally deposits an egg in her nest each 
day until the clutch is complete, but that if an egg is laid late in the 
afternoon, she may skip laying on the following day. 
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The rate of egg laying for wild pheasants in "normal" nests usually 
averaged slightly less than one egg per day according to Baskett (1947). 
He stated that dump nests had as many as three eggs per day laid in them, 
and possibly even more. Baskett*s findings, made without the aid of re­
cording devices, are substantially in agreement with the recorded findings 
in 1955 and 1956 on laying rates of wild pheasants. The recorded laying 
patterns do not span a sufficient number of days for enough "normal" nests 
to warrant more than a tentative acceptance of interrupted laying in this 
type of nest, although this investigator is inclined to believe such a 
pattern is not unusual. 
Two or more eggs were laid in 12 of the recorded nests, only one egg 
in each of the remaining six. In two of the 12 nests, Nest No. 36 and Nest 
No. ti-3, laying was occasionally omitted for a day or two (Table 3)* la the 
remaining 10 nests, at least one egg was laid each day. In the dump nests, 
either two or three eggs were laid on the same day on five different 
occasions. In Nest No. 61, a nest that apparently was not a dump nest, 
two eggs were laid within approximately one hour of each other. 
It is pertinent to point out that here the word "normal" may lack 
proper connotation. In referring to a pheasant nest in the wild as "normal" 
or otherwise, it should be noted that several different phases of laying 
activity may take place which are normal, but which may appear as unusual 
to the observer. Kabat, et al. (1948) and Seubert (1952) agree generally 
that there seems to be a chronological pattern to the laying behavior of 
hen pheasants, and gross observations by this investigator indicated about 
the same pattern to have been present on the Winnebago Area. Essentially, 
this pattern was as follows: first, single eggs are dropped haphazardly 
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with no apparent effort at nesting; next, two or more hens may deposit their 
egge in the same nest (dump nest); the third phase consists of each hen 
laying a clutch in her own nest and then abandoning this set; the final 
phase is the laying of a clutch by one hen in her own nest, followed by 
incubation. 
From these four phases it should be evident that deviation by a hen 
from one part of the overall pattern does not constitute abnormality. The 
references to "normal11 nests made occasionally in the literature may well 
pertain to the last phase of the pattern, wherein incubation follows lay­
ing. There seems to be a possibility, however, that some hens have not 
followed this pattern when very early broods are brought off. 
Time of Day of Laying 
The time of day when eggs are laid by various species of birds has 
been noted by several observers. Romanoff and Eomanoff (1949) in dis­
cussing laying activities noted that a flock of domestic hens laid through­
out the day, from 0700 to 1700 hours. About 56 per cent of the hens in 
this flock laid between 0900 and 1300 hours, however. He also lists pigeons 
as laying in early afternoon. Hann (193?) observed that ovenbirds laid in 
the morning usually before 0700 hours. Breckenridge (1956) noted that a 
wood duck laid all nine of her eggs between 0500 and 0800 hours, and Nice 
(193?) states that song sparrows lay in early morning. Schantz (1939) 
found that a female robin laid one egg about 1100 hours and one between 
1400 and 1415 hours on the following day. Fant (1953) used a recording 
device in four wild partridge (Perdis p. perdlx) nests to determine that 
they laid between 0930 and 1500 hours. Few references on this subject that 
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pertained specifically to pheasants were found. Baskett (194?) believed 
that pheasants he studied, usually laid during the interval "between two 
daily feeding periods, this interval starting approximately two hours 
after sunrise and extending to about two hours before sunset. Klonglan, 
et al. (1956), using recorders in pheasants nests, found nearly all 
instances of egg laying took place between 1000 and 1500 hours. 
The 1955-1956 study of laying activity revealed that hen pheasants 
might be present at their nests at any hour of the day between 0500 and 
1900 hours* This did not mean that laying necessarily took place, since 
in some nests two or three periods of attentlveness were recorded on the 
same day although only a single egg was laid (Table 3). Thus it was not 
possible to determine from the recorder in which of these periods an egg 
was laid. In some of the Instances where there was only one daily period, 
this period extended over two or more hours, and here, too, the hour of 
laying could not be determined exactly. Although the recorded data did not 
show the exact time of all egg laying, they afforded a close estimate of 
the time of day when laying occurred. Estimates have been made in the 
following paragraphs, based on elapsed time present at nest during each 
hour, and on frequency of attentlveness by hour. 
The total number of minutes of attentlveness during egg laying for 
all nests was divided into hourly components (Table 4). About 69 per cent 
of the total time at the nest came between 1000 and 1500 hours, the peak 
hour being between 1200 and 1300 hours, about 19 per cent of the total time 
of laying. 
When frequency (number of instances at nest) was divided by hour of 
the day, some of the attentive periods extended over all or part of several 
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Table 4. Hourly division of total elapsed laying time of 65 eggs and 
hour of day when laying ring-necked pheasants were first at 
nest, Winnebago Research Area, Iowa, 1955 and 1956. 
Hour of 
day 
Total number of 
minutes at nest 
during laying, 
all nests 
Per cent Number of first 
contacts with 
nest by hens, for 
each egg laid 
Per cent 
0500-0600 15 0.3 1 1.5 
0600-0700 60 1.1 0 0 
0?00-0800 62 1.1 1 1.5 
0800-0900 177 3.0 4 6.3 
0900-1000 428 7.0 7 10.8 
1000-1100 636 11.0 6 12.3 
1100-1200 932 16.1 20 30.8 
1200-1300 1133 19.4 9 13.8 
1300-1400 698 12.0 8 12.4 
1400-1500 648 11.1 5 7.7 
1500-1600 444 7.6 1 1.5 
1600-1700 375 6.1 0 0 
1700-1800 223 3.8 1 1.5 
1800-1900 22 0.4 0 0 
hours. As an example, if a hen came to her nest at 1030 hours and left at 
1230 hours, the frequency would he entered as one instance between 1000 
and 1100 hours, one between 1100 and 1200 hours, and one between 1200 and 
1300 hours. However, 37 of the 65 eggs were recorded as laid during 
single attentive period that did not overlap from one hour to the next, 
except in one or two very short periods that had only a minute or so over­
lap. Thirty or 81 per cent of the 37 laying periods occurred between 1100 
and 1500 hours. About 54 per cent of these 37 periods came between 1100 
and 1300 hours. The peak number of these periods occurred In the hour 
before noon, amounting to approximately 30 per cent of the total. 
An estimate of laying hour, for all eggs, was made by tabulating the 
hour in which the hens first came to the nests, for each egg laid (Table 4). 
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This method of arranging the data indicated that about 77 per cent of first 
nest contacts came between the hours of 1000 and 1500. The peak hour was 
between 1100 and 1200, when approximately 31 per cent of the total number 
of first contacts occurred. 
It was estimated then, that about, half of the eggs were laid between 
the hours of 1100 and 1300. 
Length of Attentive Periods for Each Egg Laid 
The amount of time spent at the nest during egg laying has been inves­
tigated for some avian species. Breckenridge (1956) found that a female 
wood duck was on her nest, when laying, for periods ranging from eight to 
191 minutes. Hann (1937) states that oven-birds he studied in southern 
Michigan averaged about 53 minutes on the nest for each egg laid. Among 
the gallinaceous birds, Fant (1953) noted that wild partridges averaged 
about 45 minutes at the nest for each egg laid, and that this interval 
did not vary more than plus or minus 10 per cent, Stoddard (1931), in his 
work on the bobwhite, says this species required from three to 10 minutes 
at the nest per egg laid. References on this subject that pertained to 
pheasants were not found despite an extensive search. 
When laying intervals were tabulated in making Table 3» a situation 
became apparent that seemed to separate the nests into two unlike groups 
(Table 5)» In one group (Group I) the five hens spent much more time per-
egg-laid at their nests than did the remaining 13 hens of the opposite group 
(Group II), In checking, it was discovered that four of these five hens 
spending extensive periods at their nests had incubated their clutches 
when laying was finished. The nest of the fifth hen had been disrupted by 
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parasitism from chickens. In the other group, none of the 13 nests were 
incubated when laying terminated, for the most part being abandoned for no 
apparent cause. The mean length of attentive period for each egg laid in 
Group I was 200.8 minutes, with a standard deviation of about 15? minutes 
and a range of 551 minutes. The mean from Group II was 11.3 minutes, with 
a standard deviation of 17.2 minutes and a range of 98 minutes. As was 
expected, the two means were not alike, being statistically different at 
the .001 level (t, » 7.412, 63 d.f*). Much variation is apparent in both 
groups, with Group II having the greater dispersion, as reflected by its 
s. value. It is interesting to note that only five (those of more than 
15 minutes) of the 38 observations in Group II account for about 52 per 
cent of the total minutes spent during laying. Were these five deleted, 
the mean attentive period per egg would be about six minutes, with a stand­
ard deviation of 3*6 minutes. Best So. 7 had been included with Group I 
on the basis of attentive period length, even though incubation did not 
occur. Best Ho. 64 may possibly have shown lengthy attentive periods too, 
bad the nest not been inadvertently destroyed by mowing. Recorder instal­
lation had to be delayed at least an hour while this hen laid her fourth 
egg. Sometimes, hen pheasants will lay one or two eggs after incubation 
has begun. No eggs of this type have been included in any of these data. 
While these data on attentlveness are not presented as representing 
the absolute behavior of laying hens, and considering the vagaries of 
sampling in uncontrolled populations, they do give an indication that 
incubation possibly may be forecast from attentive behavior by individual 
hens during laying activities. This behavior also may be a form of inter­
mittent incubation. The reasons for this behavior, if they exist in fact, 
33 
Table 5» Attentlveness during egg laying and the anticipation of incu­
bation, 1955 and 1956. 
Incubation "anticipated" (Group I)* 
3 648 2 234 
? ?05 3 235 
43 1009 10 101 
54 2333 ? 333 
61 ?2? 5 145 
Mean 201 
SD 157 
Incubation "not anticipated" (Group II)** 
1 23 2 11 
2 4 1 4 
28 15 1 15 
29 19 3 6 
31 67 6 11 
33 14 4 4 
34 12 2 6 
36 171 8 21 
37 5 1 5 
38 63 7 9 
40 4 1 4 
42 2 l 2 
64 40 1 40 
Mean 11 
SD 17 
*A11 nests were eventually incubated, except #7, which was destroyed. 
••None of these nests were incubated, all deserted. 
ie beyond the scope of this study. It may well be associated with physio­
logical functions often referred to as "broodiness" in some fowl. 
It is generally supposed that with some gallinaceous birds, time spent 
at the nest increases with each successive egg laid. Romanoff and Roman­
off (19^9) had pointed out that a turkey may remain at her nest about one 
and one-half hours for the first egg, and up to eight hours for the last 
few deposited. This laying pattern was apparent to some extent in two of 
the pheasant nests studied, where incubation was thought to be predictable 
(Nest No. 54 and Nest No. 6l, Table 3) from the length of attentive periods 
(Group I). However, when egg number in Group I was compared with the 
number of minutes at the nest for each egg laid, only about eight per cent 
of the variation among these time intervals was related linearly to the 
chronological appearance of the eggs (b = 13.1, r - 0.283, 25 d.f.). Not 
enough eggs were observed in each chronological rank (second egg, third 
egg, etc.) to accept this correlation coefficient value as giving an accu­
rate indication of the relationship, especially when the amour.t of indivi­
dual variation among hen pheasants and their habits is considered. 
In nests where laying patterns did not indicate a possibility of 
subsequent incubation (Group II), about 13 per cent of the variation in 
amount of time on the nests was calculated to be linearly associated with 
the order of egg laying. The correlation coefficient was small (b - -I .67,  
r = -0.359» 36 d.f.), and the negative value indicated a decrease in time 
spent on the nest with each successive egg laid. The writer suggests 
again that because of the limited amount of information available here the 
end results should be accepted with reservations. 
To summarize, the recorded laying information from the Winnebago Area 
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asqt ?%tes that there were possibly two general types of laying behavior. 
These types were: (1) where hens spent an average of 11 minutes at 
their nests for each egg laid, and where the nest was normally abandoned 
rather than incubated, (2) where hens average about 200 minutes at their 
nests for each egg laid, and incubât ion followed the laying period. 
Dump nests, which are usually not incubated, in some instances had 
as many as three eggs laid in them in a single day. One nest (Nest No. 
6l) that was eventually incubated had two pheasant eggs laid therein within 
an hour or so of each other. While there are instances where two eggs 
have been laid in one day by the same bird, this oddity was usually pro­
duced by domestic hens that had been bred for egg production (Romanoff 
and Romanoff, 1949)# and even then the two eggs were laid several hours 
apart. One can safely assume, therefore, that in this pheasant nest at 
least one of the eggs was not laid by the "parentn hen. 
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BECOEDED INCUBATION BEHAVIOR 
A review of the findings on inattentive periods of different avian 
species during nesting leads one to surmise that much variation exists, 
both intra-- and interepecifically, the amount of this variation probably 
having been distorted in some cases by the observational methods used. 
Many investigations, by necessity, have been conducted without the aid of 
nest recording devices, and the direct visual methods have limited the 
quantitative information that could be obtained. Kendeigh (1952) has 
used recorders in many nests of passerine birds, and has commented on the 
variation in behavior among individuals of the same species that became 
apparent when many data were secured. One mast also take into considera­
tion the fact that various recording units have not been functionally 
perfect in all cases. 
Low (1945) found no definite time of day when redhead ducks (Nyroca 
americana) regularly left their nests during incubation. Hochbaura (1944) 
in his study of the canvasback (Aythya valieineria) says there were no 
fixed hours of departure, but there may be two regular inattentive periods 
per day, along with some intervals of less regularity. He notes that depar­
tures from the nest become less frequent and of shorter duration as incu­
bation advances. Bowls (1955) indicated that ducks leave the nest between 
7 A. M. and 8 A. M., and again in the afternoon before sundown. Bennett's 
(1938) study of blue-winged teal (Anas discore) revealed that the female 
left her nest once or twice each day around 7 A. M. and 7 P. M,, and was 
gone from 20 to 120 minutes at a time. Breckenridge (1956) states there 
were rather surprising variations in nest inattentiveness of a wood duck 
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(Aix sponsa) hen over a three year span. In 1948 Breckenridge found little 
or no regularity in time absent from the nest, while in the following year 
he says the female took the usual two daily periods off. In the third 
year his findings show a nearly perfect pattern of one inattentive period 
per day "between 1?00 and 2000 hours. 
Concerning the gallinaceous "birds, Yeatter (1934) says that female 
Hungarian partridges (Perdlx perdix) of the Great Lakes region leave their 
nests in early morning, frequently between 5 A. M. and 7 A. M., and again 
around 4:30 P. M. or 5*00 P. M. for an extended period. Pant (1953), work­
ing with four partridge nests, noted that the hens were absent from their 
nests for recreation and feeding from two to five times per day, the 
earliest period being at 0730 hours and the latest at 2115 hours. He 
found that most absences came between 1000 and 1900 hours and that the 
duration of these absences ranged from 15 to 55 minutes. Klimstra (1950) 
found incubating bobwhites (Collnus virginianus) left the nest at least 
twice daily during the first seven to 10 days for two or three hours in 
both morning and afternoon. Later, the absences became restricted to a 
short time between 4 P. M. and 5 P. M. Kendeigh (1952), reporting on find­
ings from various sources, says that it has been found that this quail may 
take inattentive periods both during early morning and late:.afternoon, but 
later only one period is normally taken, usually in the afternoon, and 
varying in length from one to nine hours depending upon the weather. The 
same author notes that toward the end of the incubation the turkey 
(Meleagris gallopavo) may sit steadily without leaving her nest at all dur­
ing the day. Stoddard (1931) believed from his investigation of bobwhites 
that the incubating bird normally leaves the nest only once each 24-hour 
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period. Eozlova (1947) observed that female ring-necked pheasants in 
Tadjikistan (Bukhara) took inattentive periods from shortly after sunrise 
to about 0900 hours and again between 1800 and 2030 hours. Baskett (194?) 
could not predict with accuracy the time when any individual hen pheasant 
would be absent from her nest, while Leopold (1936) gave dawn and 4 P. M. 
as the time when they left their nests for rest periods. Klonglan et al. 
(1956), working on the Winnebago Research Area found two pheasants usually 
left their nests between 3:00 P.M. and 6:00 P.M. with an occasional morn­
ing period of absence between 7:00 A. M. and 10:00 A. M. 
Westerskov (1956) found that a penned black-necked pheasant hen 
(Phasianus colchicus) left her nest at the earliest between 1000 and 1200 
hours and at the latest between 1800 and 1900 hours but that only three of 
the 25 inattentive periods were taken in the forenoon. 
The passerine birds generally take many inattentive periods each day. 
Nice (1943) says many workers have recorded on and off periods for smaller 
song birds and found them varying greatly, from five to 90 times during a 
single day. 
Number of Days and Nests Observed 
Recorders were placed in 79 nests during the 1955-1956 nesting seasons, 
and one nest that was found while hatching was in progress has been includ­
ed in discussion on hatching, although no recorder was installed in this 
nest. In 1955, 146 complete days of incubation were recorded from 10 nests, 
and 79 complete days of incubation were recorded from seven nests in 1956. 
No partial days of recorded information have been considered, such as the 
day when a recorder was installed or the day(s) of hatching. Calculations 
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made from findings of other authors and used in this dissertation have 
"been treated in the same manner. This total of 225 days of nest record­
ings was approximately 56 per cent of the entire incubation time of the 
17 nests. The data on inattentiveness during incubation are given in the 
appendix (Table 11). 
A few nests supplied incubation findings which have not been included 
in the above totals. These will be discussed separately since they varied 
enough to warrant their exclusion from the others. 
Length of Incubation 
The literature examined indicated that for many avian species incuba­
tion usually begins when the last egg has been laid. Petrides (1944) 
reported the abnormal behavior of a red-eyed vireo (Vireo olivaceus) that 
began incubation with the first egg laid rather than when the clutch was 
completed. However, female pheasants may often lay an egg or two after 
having begun incubation (Baskett, 19^7). This was known to have happened 
during the 1955 study on the Winnebago Area (Nest No. 3)» Baskett gave 
23.5 days as an average length of pheasant incubation. Pough (1951) lists 
24 days as the length of incubation by this bird, while Beebe (1936) says 
the period of incubation for the common pheasant lasts from 23 to 25 days. 
Bent (1932) lists 81.7 per cent of 656 pheasants constituting the first 
hatch at a game club as hatching 23 days after incubation started, 15»5 
per cent hatched after 24 days, and 2.7 per cent hatched, after 25 days. 
Only two recorded nests (Nest No. 3 and Nest No. 6l)  proceeded from 
the laying stage to hatching during 1955 and 1956. While it was not 
possible to tell exactly when the former activity stopped and incubation 
40 
began, both of these nests apparently hatched about 25 days after incu­
bation started. However, in keeping with the general opinion stated by 
most workers in this field, incubation data have been calculated in this 
paper as occurring on the twenty-fourth day. 
Time of Day of Inattentiveneee 
There was no individual hour in the day during either year when one 
could predict with certainty that the hens as a group would be absent 
from their nests. Inattentivenese was characterized by much variation 
among the females. Some hens were more or less regular in that they 
usually took their inattentive intervals either in the forenoon or in the 
afternoon, but occasionally they would vary the time of their absence 
periods. 
When the population as a whole was considered, however, a pattern 
became apparent that showed female pheasants on the study area were absent 
from their nests most often in the afternoon. 
All calculations were made on the basis of amount of time (minutes) 
that the hens were gone from their clutches. In this manner it was 
possible to determine in which hour of the day the peak lnattentivenees 
occurred for each incubating hen. Fourteen or 83 per cent of the 1? bene 
were away from their nests most often between 1300 and 1800 hours, with 
the hour between 1600 and 1700 having the greatest number of peaks, some 
29 per cent of the total number. All three morning peaks took place in 
1956 (Table 6). 
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Table 6. Relationship of peak period of inattentiveness to the hour of 
the day for 17 pheasant nesta, 1955-1956. 
Time of day Number of nests 
0800-0900 1 
0900-1000 1 
1000-1100 0 
1100-1200 1 
1200-1300 0 
1300-1400 1 
1400-1500 2 
1500-1600 4 
1600-1700 5 
1700-1800 2 
The total minutes of absence were summed for all nests and then 
tabulated by hour in each of the two nesting seasons. It was found that 
the peak of inattentiveness came between 1600 and 1700 hours in both 
years. The similarity of the average inattentive behavior patterns among 
incubating hens in 1955 and 1956 is illustrated graphically in Figure 3» 
This graph was compiled by taking the total number of minutes absent in 
each hour for all nests and dividing each of these hourly totals by the 
number of days of incubation information. Thus, what might be termed an 
"average" inattentive pattern for each year has been obtained. 
Recorded absence from the nest during hours of darkness was a fairly 
common occurrence among the wild hens on the Winnebago Area. These absences 
were assumed by this writer to have been caused by some agent frightening 
the hens from their nest, although seldom could any evidence of predators 
or other causes be found. When a hen left her nest at night, she usually 
stayed away for an extended period amounting often to several hours. One 
hen (Best No. 54, not included in tabulated incubation data) regularly 
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stayed away from her nest at night and usually incubated only during day­
light hours. This hen had a peak of inattentiveness between 0100 and 0200 
hours, although she was occasionally absent from her nest during daylight 
also. The nest was located about 12 inches from a well-traveled gravel 
road and near a farm house. It was possible this hen was frightened at 
night by dogs and cats that traveled along the road margins. She deserted 
her nest after 12 days of incubation. 
Another hen whose nest (Nest No. 16) was found in 1955 in a field of 
red clover returned to her nest after recorder installation and exhibited 
normal incubating behavior for about two and one-half days. On the third 
day after the recorder was installed, she left her nest for the last time 
that day at 1400 hours and remained absent for almost 26 hours. She re­
turned and incubated for about two hours, then was gone until 0730 hours 
the next morning. At that time she returned and incubated until 1000 hours 
leaving the nest until about 1140 hours, then deserted her nest for good 
at 1415 hours on the fifth day after the recorder was installed. 
Unpublished information gathered by Mr. E. D. Klonglan on the Winne­
bago Research Area in 1954 showed that for two nests totaling 21 complete 
days of incubation there were no inattentive periods before 0600 hours or 
later than 2000 hours. Bach of these nests had two very pronounced absence 
peaks, one in the forenoon and one after noon. The major peak at one nest 
came between 0800 and 0900 hours, while in the other this peak came between 
l600 and 1700 hours. One nest studied by Kessler (1956) in Ohio had its 
peak number of minutes absent between 1300 and 1400 hours, although it was 
not outstandingly greater than the morning peak. 
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Number and Average Length of Inattentive Periods 
The average number of inattentive periods per day varied from 0.5 at 
Nest No. 3 to 5.7 periods at Nest No. 2? (Table 7). While some variation 
in the average number of daily inattentive periods was evidently usual, 
the relatively large number of these intervals found at Nests No. 8, 
No. 26, and No. 2? should probably be looked upon as abnormal when con­
sidering the population as a whole. A mitigating factor may have been 
the exposed location of the three nests. Both Nest No. 26 and Nest No. 27 
were wholly exposed by oat harvesting, leaving the nests in sparse stubble. 
As these two nests were not found until after they had been exposed, there 
was no opportunity to compare hen behavior prior to exposure. Nest No. 26 
could be watched from cover of a closely adjoining corn field, where it was 
possible to observe the restlessness of this incubating hen. 
Nest No. 8 was situated in a farm yard. When this nest was found, the 
vegetation surrounding it was about eight inches high, and had reached a 
height of only 13 inches when hatching occurred. In addition to being 
situated in low cover, this nest contained 27 eggs, the maximum number of 
eggs found in any nest during the investigation. Nine of the 27 eggs 
hatched, the remainder were examined and found to be in various stages of 
incubation or rotten. Some of the eggs were usually exposed to view while 
the hen was incubating the clutch. She did not seem particularly alarmed 
by the presence of the observer, but was noted to shift about quite often, 
and to make short trips away from the nest. This nest was probably a dump 
nest that had been taken over by the hen. 
The mean number of daily inattentive periods of 1.95 for all nests in 
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Table ?• Comparison of average number and length of inattentive periods 
on a per day of incubation basis for 1? pheasants nests on the 
Winnebago Research Area in 1955 and 1956, with additional infor­
mation from other sources. 
Hest Mean no. Mean no. Mean no. 
no. inattentive minutes absent minutes absent 
periods per per period per day 
day 
mi 
3 0.5 107.8 58.4 
8 5.0 49.5 247.0 
14 0.7 48.3 35.1 
17 1.6 34.4 55.0 
18 0.9 63.2 56.5 
22 1.6 41.7 66.7 
23 0.9 116.5 102.8 
25 1.8 44.4 79.5 
26 4.5 45.1 202.8 
27 5.7 52.7 301.3 
Means 1.95 54.4 105.8 
1256 
60 2.3 61.9 144.3 
61 2.3 61.5 140.8 
63 2.0 83.4 166.7 
68 1.3 52.3 68.0 
69 1.8 31.6 58.0 
73 0.8 63.3 50.6 
76 1.3 70.1 87.6 
Means 1.77 64.1 113.6 
1955-1956 
mean 1.88 57.6 108.6 
Additional 
Westerskov 1.00 52.2 52.2 
Klonglan 1.3 54.2 77.0 
Kessler 2.2 56.7 123.3 
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1955 was not appreciably different from the mean of 1.77 periods per day 
in 1956, although more variation was evident in 1955» The two averages 
do not differ greatly from those calculated from the data of Westerskov 
(1956) and others, although these combined data involved a total of only 
four nests (Table 7). Ho correlation was evident between the number of 
daily inattentive periods and amount of time absent from the nest during 
each period. 
The mean number of minutes absent per inattentive period (Table 7) is 
interesting in that it exhibits a fairly close relationship from nest to 
nest, particularly for data of this sort. The yearly means were not 
significantly different at the .05 probability level, and the calculations 
from other sources concerning the same statistic do not appear to differ 
greatly from the Winnebago Area findings (Table 7). 
Most investigators of inattentiveness have characterized these periods 
of absence by listing the number of minutes per day the incubating birds 
are gone from their nests. This statistic seems to be as suitable as any 
that has been worked out to date, although the manner in which the data 
are usually presented in the literature make it difficult to obtain an 
accurate estimate of the amount of variation present. 
The mean amount of inattentive time per day for all nests in 1955 was 
about 106 minutes. The great variability both within and among nests is 
reflected by a standard deviation that exceeds the mean by approximately 
17 minutes (_s ® 123.1). The average time per day absent from the nest in 
1956 was about 114 minutes, with a standard deviation of 84 minutes. As 
might be expected from the large sample of days and the amount of variation 
in length of daily absence periods, the two yearly means were not signifi­
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cantly different from each other at the 0.5 probability level (t, = 0,501, 
223 degrees of freedom). 
Extremes of Attentlveness and Inattentiveness 
The longest recorded period of attentlveness by a hen during incu­
bation was at Nest Ho. 3 In- 1955 (Table 8). This hen was recorded as re­
maining on her nest continously for 70 hours and 54 minutes. This and 
subsequent lengthy attentive periods at this and other nests cause the 
investigator to suspect mechanical malfunction of the recorders, but 
such malfunctions were never found to exist. The movement pips caused 
by a hen shifting and turning her eggs continued to appear in the normal 
pattern throughout these attentive periods, which seems to lend credence 
to the accuracy of the recordings. Four of the 1? nests had continuous 
attentive intervals In excess of 48 hours, three in 1955 and one in 
1956. Three nests had no attentive periods that were as much as 24 hours 
long, two in 1955 and the other in 1956 (Table 8). The two nests (Best 
Ho. 26 and Nest Ho. 27) in 1955 had been completely exposed by farming 
operations (see previous discussion) and the nest (Nest No. 60) in 1956 
was found too late to furnish data for more than four days of incubation. 
The mean length of maximum attentlveness was about 44 hours in 1955 and 
about 38 hours in the following year. 
Literature reveals a wide range in the length of attentive periods 
among different avian species. Most of the smaller passerine birds have 
many attentive and inattentive intervals each day, each usually of only a 
few minutes duration (Kendeigh, 1952). On the other hand, Breckenridge 
(1956) says that petrels, fulmars, albatrosses and penguins have been 
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Table 8. Longest continuous attentive and inattentive periods "by hen 
pheasants during incubation, 1955 and 1956. 
Rest Attentive Day of Inattentive Day of 
no. period incubation period incubation 
(hrs. & mine.) (hrs. S mins.) 
3 70:54 
1251 
19-22 7:38 22-23 
8 29:2? 22-23 3:49 22 
14 63:23 14-17 1:36 21 
1? 43:15 20-22 1:10 23 
18 47:23 15-17 2:56 10 
22 44:02 14-16 2:30 22 
23 70:18 9-12 4:36 18 
25 32:30 14-16 1:40 19 
26 21:00 18-19 3:58 23 
27 15:28 17-18 10:22 18-19 
Mean 43:46 4:01 
1256 
60 21:38 19-20 2:05 20 
61 39:41 5-7 3:40 10 
63 37:14 22-24 8:50 10-11 
68 45:58 20-22 1:18 18 
69 49:01 22-24 1:26 18 
73 44:1? 22-24 1:19 22 
76 27:14 13-14 1:45 15 
Mean 37:52 2:55 
Overall 
mean 41:20 3:34 
reported as remaining on their nests for several days at a time, a royal 
albatross remaining constantly on her eggs for 14 days. The eider duck 
(Somateria mollissima) has been found not to leave its nest during incu­
bation (Goodwin, 1948). 
Few references on this subject that pertained directly to pheasants 
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were found. Westerskov (1956) in Hew Zealand found that a penned black-
neck pheasant hen got off her nest 25 times in 24 days of incubation. He 
says (p. 415)î "It is vital to the hen to have the opportunity to defecate 
and to feed, drink and clean itself, but the inattentive period is also of 
importance to the successful development of the growing embryos in the 
eggs". This differ* with the findings of Goodwin (1948), who observed 
that a captive eight-year-old golden pheasant hen (Chrysolophus pictus) 
remained on her nest throughout the incubation period without taking food 
or water, or without passing feces. This hen was seen to sleep on her 
nest, and was reported as not emaciated at the end of the 23 day stint. 
The same author observed essentially the same behavior by a year-old hen 
of the same species, and reports that another observer said that he had 
been advised of a captive Argus pheasant (Arguaianus argus) that incubated 
its nest for 28 days without leaving. Braestrup (1953, P. 28) says, in a 
literal translation from Danish made by Dr. Paul Errington, that; 
It is known from observation of a tame bird in captivity, 
that the golden pheasant on the whole does not leave the nest 
in three weeks during incubation, taking no food to itself and 
giving off no waste products. 
Braestrup does not list a reference for this observation, but it may refer 
to Goodwin's observations. 
From a perusal of other investigators' findings, and from the results 
of this study, the writer surmises that while incubation attentiveness by 
pheasants is normally interrupted one or more times a day, extended periods 
at the nest by the hen may be frequent enough to be considered a regular 
part of behavior in many cases. 
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Influence of Weather on Incubating Behavior 
The influences of various weather factors on behavior of incubating 
hen pheasants cannot be adequately discussed in this paper, as meteoro­
logical instruments necessary to register components of the microclimate 
around a nest were unavailable. Information from the U, S. Weather 
Station at Forest City, Iowa, about 16 air miles from the study area, was 
in general not applicable to an investigation of such a short duration and 
where precise measurements in the immediate vicinity of nests would be 
necessary. Tests of relationship between incubating behavior and maxi­
mum and minimum daily temperature were made, however. The results are 
given below, as are some gross observations on nesting behavior during 
intervals of precipitation. 
Temperature and length of inattentive periods 
The length of daily inattentive periods was compared to the maximum 
daily air temperature. Statistical tests of correlation for each of the 
two years indicated there was little linear relationship between maximum 
air temperature and length of absence from the nest in either year. This 
test on the 1956 data was made both from information obtained at the U. S. 
Weather Bureau station at Forest City, Iowa (1955& and 1956a) and from a 
maximum-minimum thermometer used on the study area. The test of 1955 data 
was made using only Weather Bureau information. Similar results were ob­
tained when the effect of minimum temperatures were tested for the two 
nesting seasons separately. 
Both years were also tested together as one. The correlation co­
efficient, using maximum daily temperature, was 0.199 with 223 degrees of 
freedom, and with a h value of I.76 minutes. The r^ value indicated that 
only about four per cent of the variation in length of daily inattentive-
ness should he attributed to the influence of maximum temperature. 
Therefore, there seems to be little evidence that maximum daily tempera­
ture has influenced to any appreciable extent the amount of time that 
the incubating hens were away from their nests each day. 
A similar relationship was indicated when minimum daily temperatures 
were considered. The r value was 0.156, with 223 degrees of freedom, the 
b value was l.?6, 
Westerkov (1956), using precise temperature recording instruments to 
determine part of the microclimate surrounding a single pheasant nest at 
Nae Nae, New Zealand, concluded there was no evident correlation between 
the amount of time this hen was absent from its nest each day and weather 
conditions. Calculations made by me from some of his tabulated data, 
using 23 complete days of incubation, indicated that only approximately 
two per cent of the variation in length of daily inattentive periods might 
be attributed to changes in soil surface temperatures near the nest. 
This percentage of variation is almost identical with those found when using 
air temperature in the calculation discussed in the preceeding paragraphs. 
Workers investigating other species of birds vary in their opinions 
as to relationship between length of inattentiveness and temperature. 
Stoddard (1931) believed that longer daily absence intervals were taken 
by bob whites during warm weather, while G-urr (195*+) found that weather 
had little effect on nest attentiveness by the blackbird (Turdug merula). 
Eann (1937) observed that there was no very apparent correlation between 
total time off each day by oven-birds and average daily temperature, 
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although Breckenridge (1956) contends that a wood duck's total time off 
nest each 2k hour period was directly correlated with minimum daily tem­
perature. No statistical analyses were presented on the data in most of 
these reports. 
Temperature and time of day of inattentive periods 
Proper evaluation of temperature as it affects the time of day of 
inattentiveness could not he made in this investigation as temperature 
recordings from the immediate vicinity of nests were unavailable. 
Some continuous recordings of air temperature were made by using a 
seven day movement "Tempscribe" recorder, but these records lacked the 
precision required to correlate inattentiveness with temperature. It was 
determined only that maximum daily temperatures usually occurred between 
noon and sundown. About 57 per cent of all inattentiveness took place 
in this interval, and about 73 per cent of all inattentiveness that came 
between sunrise and sunset also was taken between noon and sundown 
(Table 9). 
There seems to be some agreement among investigators working on 
different avain species that time of day of inattentiveness is influenced 
to some extent by temperature. Bann (1937) believed occurrence of absence 
periods by oven-birds was roughly proportional to daily temperature changes, 
and Nice (1937) concluded that there was a tendency for the periods off 
the nest by song sparrows to vary with temperature. Kendeigh (1952) has 
presented information on this in his comprehensive work on parental care 
in birds. The lack of specific quantitative data in concise form made it 
difficult to evaluate these relationships in some cases. Westerskov (1956) 
Table 9, Percentage of total neet inattentiveneec by ring-necked pheaeant bens during incubation 
on the Winnebago Beeearch Area, Iowa, in 1955 and 1956. 
Nest Complete Per cent of total Total Per cent of 
no. days of inattentiveness coming between; absence "daylight" 
incubation sunrise-noon noon-sunset remainder (minutes) absence from 
noon-sunset* 
mx 
3 24 5.0 38.0 57.0 1401 87.9 
8 18 31.5 42.5 26.0 4456 57.4 
14 11 18.9 73.6 7.5 386 79.6 
17 10 3.0 70.0 27.0 550 95.8 
18 19 0.5 95.5 4.5 1074 99.5 
22 15 1.2 93.3 5.5 1000 98.7 
23 17 10.7 75.2 14.1 1747 87.5 
25 19 4.5 84.2 11.3 1510 94.9 
26 6 10.4 63.5 26.1 1217 85.9 
27 7 19.0 45.3 35.7 2109 70.4 
1256 
60 4 24.1 75.9 0.0 577 75.9 
61 24 28.4 60.0 11.6 3380 68.0 
63 14 16.4 31.7 51.9 2334 65.9 
68 10 30.3 69.7 0.0 680 69.7 
69 6 60.6 39.4 0.0 348 39.4 
73 5 75.5 24.5 0.0 253 24.5 
76 16 48.0 52.0 0.0 1402 52.0 
1955 146 15.3 60.7 24.0 15450 79.8 
1956 79 30.7 51.4 17.9 8974 62.6 
Totals 225 21.0 57.2 21.8 24424 73.2 
•"Daylight" absence indicates the period between official sunrise and sunset. 
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in his excellent paper on incubation temperatures of pheasants says the 
time when a single hen left her neat did not conform to as inherent 
rhythm but appeared to he correlated with daily maximum temperatures. 
He has indicated that his data showed in most cases this captive bird 
left her nest during the warmest hours of the day, or when air and ground 
temperature s began to fall. 
Bain and inattentiveness 
Behavior of incubating pheasants during showers was determined in 
several instances by noting the beginning and ending time of these rains, 
then referring to the appropriate recorder discs. During relatively 
light, continuous showers, such as those associated with warm fronts, 
hens usually stayed on their eggs. They would occasionally leave for a 
short time, however, when intervals of slackening rain occurred. The 
number of movements on the nest were greatly reduced during these ^ 
rains. All movement usually stopped entirely during driving rains 5 ; • •>. 
thunderheads, and no hen was ever found to be awey fro a her nest v cj.iy one 
of these storms was in progress, 
Fant (1953) found from his recorders that wild partridge hens stayed 
on their clutches as long as 36 hours with little movement during contin­
uous rains. These periods seemed to be the longest attentive periods 
found by Fant. Most of the longest periods at the nest by pheasants in 
1955 and 1956, on the Winnebago Area, however came when the weather was 
fair. 
Kessler (1956) in Ohio has obtained some preliminary information on 
ring-necks indicating that while the hens stay at their nests during times 
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of heavy precipitation, they may desert their nests in many cases at the 
cessation of hard rains lasting for extended periods. Kessler1s investi­
gation has "been conducted under controlled conditions. 
Stage of Incubation Belated to Inattentiveness 
Eecorded information was obtained on 146 days of incubation in 1955. 
The first third of incubation (days 1 to 8) comprised some 15 per cent of 
the total days, the middle third (days 9 to 16) made up about 38 per cent, 
and the final third consisted of approximately 47 per cent. Only one nest 
covered 24 full days of incubation data, hatching occurring on the twenty-
fifth day. The day of incubation on the other nine nests was calculated 
by counting back from the day of hatching, which is generally considered 
to take place on the twenty-fourth day. Since the length of the incubation 
period occasionally does vary, these counts may be in error although the 
chances of any extreme error should be slight. 
A test of correlation between day of incubation and length of in­
attentiveness on the 1955 data failed to show any appreciable change in 
number of minutes absent from the nest with a change in day of incubation 
(b = 5»5, £ = 0.246). Only about six per cent of the variation in amount 
of time the hen was gone from her nest could be linearly related to daily 
change in the progress of incubation. 
Seventy-nine complete days of incubation were recorded during 1956. 
About 14 per cent of these pertained to the first eight days of this nest­
ing activity, about 34 per cent to the middle third, and approximately 52 
per cent to the last seven or eight days. As in the previous year, from 
only one nest was an entire incubation interval obtained. This nest also 
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hatched on the twenty-fifth day. The test of correlation produced about 
the same values as it did for the 1955 test (r = -0.26?, b * -3.8). The 
negative values of r and b indicate that as incubation proceeded toward 
its conclusion the daily length of inattentiveness decreased. This is 
just the opposite of the behavior shown in 1955. 
When the information from both years was tested together as one 
series, the statistics were as follows: r = 0.101, b - I.98. The posi­
tive values indicated em increase in time away from the nest as incubation 
advanced. These data as a whole, however, raise doubt that there existed 
a true linear regression between the two factors. As a check, the 
hypothesis that no such linear regression existed in the population was 
tested 0, whereytf is estimated by b). The calculated t_ value, 
1.522, was not significant at the .05 probability level (t_ ne = I.960 with 
223 d.f.), therefore the above hypothesis was not rejected. 
A review of the work on this subject done by other investigators 
reveals roughly two differing opinions. Those who have used recording 
devices in nests of various avian species generally have not found a 
definite effect of the day of incubation on the length of daily inatten­
tiveness. Kendeigh (1952) in summarizing attentive behavior of miscella­
neous species of birds found no clear evidence of such a change. Re­
corded data on two pheasant nests taken from Klonglan's field notes gave 
about the same values when tested (21 days information, r = -0.301, 
b • -3.82) as were revealed by the 1955 and 1956 findings. Calculations 
made by me from tabulated data presented by V/esterskov (1956) and Kessler 
(1956) showed in both instances that the mean daily amount of inattentive­
ness was slightly greater in the second half of incubation than it was 
during the first half. On the other hand, several investigators who have 
not "been aided in their observations by recorders have assumed the exist­
ence of a pattern of reduced inattentiveness as incubation progressed» 
If the amount of absence does regularly increase or decrease as in­
cubation advances, it was not apparent from the Winnebago Area findings. 
It is possible that such a pattern could be masked by inattentiveness 
caused by other factors. 
Daily Movements on the «est 
Movements of hens on their nests were recorded on the discs as lines 
or a series of lines. These movements, of very short duration, are gen­
erally thought to be associated with egg turning and occasional shifting 
of position by the hen. Other investigators using recording devices 
different from those employed on this project have also recorded this 
activity, and it seems these brief movements are part of normal incubation 
routine* 
During the 1955 nesting season, 137 complete days of incubation from 
10 incubated nests had a mean of approximately 32 movements per day, with 
a range of 7-86 and a standard deviation of 13.6 movements. In 1956, from 
8 nests and 83 days of incubation the mean was approximately 24 movements 
per day. The standard deviation and range were 10.5 and 2-68 movements, 
respectively. A difference will be noted between the number of days and 
nests given here and the number of days and nests given previously in this 
section. Some recorder disc patterns in 1955 were inked plainly enough to 
discern the inattentive periods, but not plainly enough to accurately 
detect the movement pips. Information from these discs pertaining to 
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daily movements was therefore deleted. In 1956, data on inattentiveness 
from one nest was omitted because the recorder was erratic in its 
function and did not give enough continuous information on inattentive­
ness. However, four days of correctly recorded movement data were 
salvaged and have been included in the findings. 
Westerskov (1956) in his New Zealand study of a single pheasant nest 
in an enclosure attributes most of this type of nest activity to egg-turn­
ing. He found the eggs were turned on an average of 26 times per day, 
Kessler (1956), in an Ohio study of pheasants in an inclosure, recorded 
about 25 movements per day as an average for one nest. Unpublished field 
notes given to me in 1956 by Mr, E. D. Klonglan of Ames, Iowa, indicated 
a mean of about 33 movements per day for two nests (19 complete days of 
incubation) in 195^ on the Winnebago Area, 
As these movements on the nest are thought to be a function of egg 
turning (Westerskov, 1956), it is plausible to assume that the number of 
eggs in a nest might directly influence the average number of movements 
per day made by an incubating hen. It is interesting to note that for 
both 1955 and 1956, and for the two years combined, tests of correlation 
cast doubt on the existence of such a relationship (1955-1956, b = -0,030, 
r - -0,016), Undoubtedly, the number of daily movements are associated 
with egg manipulation but the degree of this association is open to 
question. 
The relationship between the daily progress of incubation and number 
of movements per day were not the same, in some respects, in the two nest­
ing seasons. In 1955, there was on the whole little continuity of manner 
in which these two factors varied. The value of the regression coeffi-
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cient, b, indicated an average increase of 0.521 movements for each addi­
tional day of incubation. The amount of variation in behavior among hens 
would mask such a small increase even if it existed in fact. The r value 
was 0.210, with 135 degrees of freedom. The statistic rp denoted that 
only about four per cent of the variation in the dependent variable was 
linearly associated with the day of incubation. The main difference in 
1956 occurred in the amouht of variation in daily movements that was 
influenced directly by the change in progress of incubation. This value 
was about 22 per cent, some 18 per cent more than in the previous year. 
The cause of this increase was not determined. The correlation coefficient 
was 0.465, with 81 degrees of freedom. The b value of 0.806 was also 
slightly higher than in 1955* 
These data do not indicate a readily discernible increase (or de­
crease) in the number of daily movements by the hen with a chronological 
change in incubation. From about the sixteenth day of incubation there 
did appear to be a slight, erratic increase in movement on the nest in 
both years, when the data were plotted. There is a possibility, too, that 
the gradual movement increase associated with hatching began somewhat 
earlier than had been assumed, although care was taken to eliminate this 
(see BECOBDED HATCHING- BEHAVIOR). Calculations made by me from tables 
found in unpublished reports by Kessler (1956) and from Mr. E. D. Klong-
lan'e field notes indicated little relationship between the two variables 
under discussion. 
On an hourly basis, the peak number of movements for the 10 nests in­
cubated in 1955 came between 1000 and 1200 hours, an average of 2.3 move­
ments for each of the two hours. In 1956, the peak number of movements 
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per hour came between 1100 and 1200 hours, an average of 2.2 movements 
during this time of day. The close relationship pattern between the 
hourly means for 1955 and 1956 is shown graphically in Figure 4. 
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Figure 4. Average number of movements on neet for each hour of the day during incubation by 
ring-necked pheasant hens on the Winnebago Research Area, 1955 and 1956# 
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RECORDED HATCHING BEHAVIOR 
Hatching activity usually was recorded as patterns of inked bands 
caused by almost continuous movement of the inking arm. The time of day 
when hatching ended was readily discerned within three to five minutes. 
The exact time when hatching began was not quite so easily determined. The 
increased tempo in a hen's activity usually differed enough from that of 
incubation routine however, to permit the start of hatching to be estimated 
within approximately an hour. In most instances the movements of a hen 
increased gradually during the first part of the hatching period, reaching 
a peak toward the latter part. In some instances there were intervals of 
continuous movements lasting for 15 to 20 minutes, followed by lengthy 
periods of little activity. There seemed to be no exact relationship be­
tween the number of these periods of activity and the number of eggs 
hatched. Occasionally the activity interims were much longer in length 
but reduced in number. Undoubtedly, more than one egg hatched during some 
of these single periods. 
The beginning and ending of hatching has been calculated to the near­
est hour» For the nine nests in 1955 that supplied recorded hatching in­
formation, the mean elapsed time between onset and ending of hatching was 
21.7 hours with a standard deviation of 6.4 hours and a range of 7 to 27 
hours. In 1956, on the basis of recordings from seven nests, this average 
was 24.3 hours with a standard deviation of 6.2 hours and a range of from 
19 to 37 hours. If figures from Nest No. 61 are omitted, the mean elapsed 
time of hatching is almost exactly the same as in 1955» Nest No, 61 took 
about 37 hours to hatch, although only one of 13 eggs produced a living 
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chick. The remaining dozen eggs were rotten. This clutch originally 
had 15 eggs (Table 3» EECOBBED LAYING- BBHAVIOE) two were removed during 
laying as they had been punctured by the hen when she was inadvertently 
flushed. Why the eggs were rotten is not known. The nest was well pro­
tected from the sun, but the eggs may have been chilled by runoff water, 
as this nest was situated at the bottom of a roadside ditch. Nest No. 
19 was found while hatching was in progress and no recorded information 
was obtained. It has been included to augment information on egg hatch­
ing success. 
During the 1955 nesting season, recorded information from nine nests 
showed that hatching began at or before noon in seven of the nests and 
that it also ended at or before noon in seven of the nests. However, 
they were not the same nests in both instances (Table 10). In 1956, 
five of the seven nests began hatching at or prior to 1200 hours, and 
six of the seven hatched before noon on the following day. Nest No. 61 
began hatching at 1700 hours and ended at 0600 hours on the second morn­
ing after hatching had started. 
Data from each of the two nesting seasons were tested to determine 
the relationship between length of hatching period and total number of 
eggs per nest. The amount of variation in elapsed hatching time linerar-
ly related to the number of eggs per clutch was about Jk per cent in 
1955* but only about one and one-half per cent in 1956. Degression co­
efficients were 0.57 and 0.06 respectively. 
The relationship between length of hatching and the number of 
hatched eggs per clutch was unusual when the two seasons were compared. 
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Table 10. Time of day and length of hatching periods, with number of 
eggs per pheasant nest, Winnebago Research Area, 1955-1956. 
Best Time of 
no. hatching to Elapsed 
nearest hour time Total eggs Number Per cent 
Begins Ends (hours) per nest hatched hatched 
mi 
3 1400 1100 21 12 10 83 
8 0800 1100 27 27 9 33 
14 1100 1200 25 10 8 80 
17 0800 0700 23 9 6 67 
18 0600 1300 7 4 2 50 
19 $To records - 15 9 60 
22 0800 1300 29 11 10 91 
25 1300 0800 19 11 10 91 
26 0900 0500 20 6 5 83 
27 0800 0800 24 13 11 85 
1256 
60 1400 0900 19 17 14 82 
61 1700 0600 37 13 1 08 
63 1000 0700 21 10 10 100 
68 1000 0900 23 9 5 56 
69 1100 1000 23 10 9 90 
73 0500 0800 27 16 13 81 
76 1200 0800 20 11 10 91 
In 1955» hatching time was calculated to increase l.<6 hours for each 
egg hatched. More than half the variation in the number of hours taken 
to hatch the clutches could be attributed to the change in number of 
hatched eggs per nest (r^ * 0.529). The 1956 data gave somewhat simi­
lar figures. Hatching time was calculated as decreasing 0.9?4 hours 
for each additional egg hatched. The statistic r^ was 0.508 or about 
the same as in 1955» However, the 1956 data indicated a negative 
relationship of approximately the same magnitude (1955» £ = 0.728: 
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1956, r 3-0.713). 
There is doubt that the sample discussed here was of sufficient 
size to show clearly whether a harmonious change existed between length 
of hatching interval and either the total number of eggs per nest or the 
number of hatched eggs. This is illustrated by calculating the various 
statistics for 1955 after omitting Nest No. 8. From the correlation be­
tween the elapsed time of hatching and total number of eggs per clutch, 
the r^ value rises from 34 per cent to nearly 53 per cent and b increases 
from 0.57 to 1.53 hours. Even greater inconsistencies appeared when 
Nest No. 61 was omitted from the 1956 computations. Khen this nest was 
deleted, the statistics comparing elapsed hatching time and number of 
hatched eggs per nest changed as follows: the rp value decreased from 
about 51 per cent to less than one per cent, and b from -0.974 to -0.062. 
In some instances, tests of the b values indicated that the existence of 
a linear relationship was highly questionable. 
Generally, the sample showed that in 1955 the amount of time taken 
in hatching was influenced to some extent by the number of eggs per 
clutch, but in 1956 no such relationship was apparent. 
While this study was not directly concerned with hatching success, 
it is not amiss to compare briefly the findings from 1955 and 1956 with 
results of previous nesting studies on the Winnebago Research Area and 
other sections in the same general area of Iowa, 
Ten of the 27 nests observed in 1955 hatched, a success of 37 per 
cent. Seven, or 13 per cent, of 53 nests supplying recorded information 
in 1956 were successful. Probably neither of these data are typical of 
the overall nesting success in either year. The first nesting season 
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sample seemed to lack a representative number of nests which were thought 
to be normally deserted, while the latter season seemed to have a pre­
ponderance of them. The purported restlessness within a population said 
to be induced by crowding may possibly explain part of the difference in 
nesting success between the two years, since census figures strongly in­
dicated that there were fewer pheasants on this area during the 1955 
breeding season than were present in the spring of 1956. 
The combined figures for both years showed 1? of 80 nests hatched, 
a success of about 21 per cent. Calculations made from Baskett's (1947) 
findings on the Winnebago Research Area in 1939 through 1941 disclosed 
about 25.5 per cent of 533 nests found during those years were success­
ful. Information taken from Eainerstrom's (1936) investigation on phea­
sant nesting in northern Iowa during 1933 and 1934 also indicated about 
25.5 per cent of the nests were successful. On the Winnebago Area in 
1954, Klonglan (1955) found only about 17 per cent of 162 nests to have 
hatched. Weston, working in Emmet County, Iowa, found in 1948 that about 
18 per cent of 72 nests were successful. 
In 1955, 10 successful nests contained 118 eggs, of which 80 (67.8 
per cent) hatched for an average of eight eggs per nest. Seven success­
ful nests in 1956 had 80 eggs, for a mean of about 11 eggs per nest, with 
a total hatch of 62 eggs (72.1 per cent), or an average of 8.9 eggs 
hatched per nest. Klonglan (1955) reported an average of 8.3 eggs per 
nest hatched for 28 successful nests. The overall 1955-1956 hatch was 
69.6 per cent of the eggs in 17 successful nests. This is markedly less 
than the 83.8 per cent success found in the same area by Baskett (1947) 
from 125 successful nests containing a total of 1319 eggs. 
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DESERTION AND RESPONSE TO INTERFERENCE 
Effects of Recorders on Nesting Pheasants 
The exact effects of recording devices on the "behavior of nest hen 
pheasants were not determined. The only practical method found of test­
ing the pheasants' reaction to switches in their nests was to compare 
the "behavior "by hens between nests with and without recorders installed. 
Thirteen active nests, without recorders installed, were observed during 
the two nesting seasons. These nests were situated so that an observer 
could tell if a hen was on its nest, without unduly alarming the bird. 
A total of 28 eggs were laid in these nests after they were found, five 
being maximum number for a single nest. Some appeared to be dump nests, 
others did not. None of these nests were even incubated, but were de­
serted for no apparent cause. Nine per cent (four nests) of the 44 nests 
that were in the laying stage when the recorders were installed continued 
into incubation. Nine per cent of the 13 unrecorded nests would be only 
about one nest, so there seemed to be no appreciable difference between 
recorded and unrecorded nests shown by these observations on laying. 
Comparative observations between incubated nests that contained 
recorders and those that contained none were not made, A nest switch 
could possibly irritate an incubating hen, both physically and psycho­
logically, but this was not found to be so. There were three things 
associated with an installed nest switch that might disturb the female: 
(1) an audible click made when the switch arm was depressed or released, 
(2) the physical presence of the switch at the nest, and (3) some distur­
bance of the nest surroundings. The writer believes that the nest switch, 
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per se. was not primarily a cause of nest desertion. It seems more prob­
able that hens responded differently to "being flushed from their nests, 
and their individual reaction to this stimulus was the deciding factor 
in whether they continued to incubate. Some evidence of this is shown 
by the following information. Thirty-one incubating hens were flushed 
from their nests, either when the nests were found or when a recorder 
was installed, or in both instances. Fifteen of these 31 hens were never 
recorded as having returned to their nests. The remaining 16 hens re­
turned and continued to incubate, 12 of them remaining until hatching 
occurred. 
Four incubating hens that returned to their nests after being flushed 
by the observer did not complete their nesting periods. One remained 
about six days and was frightened off by mowing. Another stayed about 
four days but was frightened off by a predator. The third and fourth 
deserted after two days for unknown reasons. 
From these data, there was no direct evidence that recording devices 
were primarily responsible for causing nest desertion. The assumption 
can be made that some hens returned to the nest vicinity and were fright­
ened off by sight of the recording equipment. If this occurred, it was 
not observed, but opportunities to make such observations were few. 
Female pheasants are known to desert their nests after distrubances, and 
findings from the Winnebago Research Area in 195^ (Kozicky and Eendrick-
son, 1956) indicate that the greatest cause of nest desertion (4l per cent) 
was attributed to the immediate presence of humans. 
One difference was found in the behavior exhibited between laying and 
incubating hens that pertained to the nest switch. Laying pheasants 
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seemed, to ignore the presence of the switch arm extending over the nest. 
Incubating hens, on returning to their nests for the first time after the 
recorder had been installed in it, usually tried to remove the ana. This 
effort, recorded as a series of very closely spaced pips, seldom lasted 
more than 10 or 15 minutes. Once this removal of the arm had been tried, 
the hen seemed to accept its presence without further distrubance. 
Stage of Heating and Desertion 
Observers generally agree that as laying and incubation proceed 
toward termination, nesting birds appear to be less easily frightened 
from their eggs. Bennett (1938) and Sowls (1955) believed certain species 
of ducks were less likely to flush from their nests as incubation pro­
gressed. Some passerine birds were found to be most sensitive to inter­
ference during the laying period (Kendeigh and Baldwin, 1930)» Bing-
necked pheasant hens were easily flushed and more likely to desert their 
nest during egg laying and early incubation than in latter stages of 
incubation (Koalova, 194? and Baskett, 194?). 
It was not possible, from the recorded information, to determine 
exactly how the stage of egg laying affected the inclination toward nest 
desertion. Many of the laying data were taken from dump nests, where one 
could not be sure that the hen flushed and the hen laying the next egg 
in the same nest were the same individual. A possibility of the different 
types of laying behavior already discussed (see RECORDED LAYIÏÏG- BEHAVIOR) 
makes the problem even more complex. 
Thirty-one hens were flushed from their nests while they were incu­
bating clutches. Sixteen of these hens returned to their nests and con-
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tinned to incubate, although four deserted their nests for various 
reasons (see Effects of Recorders on Nesting Pheasants). The average 
length of time of incubation when flushed was 9.9 days for those hens 
that returned to incubate. The standard deviation was 6.2 days, with a 
range of one to 19 days. The mean number of days incubated for the hens 
that failed to return after being flushed was 5*1% with a standard of 
3.3 days. The range was one to 12 days. 
These two means were significantly different at the 95 per cent 
probability level (t = 2.917, t ^ = 2.045 with 29 d.f.), indicating 
these data showed molested hens tend to desert their nests more often 
the earlier the day of incubation. The amount of variation in the stages 
of incubation at which the hens did or did not desert, as reflected by 
the standard deviations, would not permit one to predict behavior for 
any single hen, however. 
Prédation 
Predators were known to affect possible hatching success during 
this study in only about six per cent of the nests. Prédation occurred 
in several other nests, but after the nests apparently had been abandoned. 
Single eggs were occasionally removed by predators from nests in the lay­
ing stage, but this was rare in nests where the hen was incubating. Lay­
ing hens did not seem to be distrobed by the loss of an occasional egg 
from their nests, nor did incubating hens appear to desert if one or two 
eggs were taken. One hen continued to incubate long after the contents 
of two of her eggs were strewn about the nest and over the remaining eggs. 
This clutch was eventually hatched. 
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SUMMARY 
1. A study of nesting behavior of ring-necked pheasant hens in the 
wild state was conducted on the Winnebago County Pheasant Research Area, 
Iowa, during the 1955 and 1956 nesting seasons. 
2. Mechanical recording devices were used to obtain information on 
several phases of activity by pheasant hens when they were in the imme­
diate vicinity of their nests. Eighty nests were used to compile data 
for this study. Recorders were placed in 79 of the 80. All nests 
referred to here concern these 80 nests, unless otherwise stated. 
3. Modified Bachrach "Teapscribe" temperature recorders were 
adapted by using a six volt commercial automobile head light relay, 
4* The life of a six volt fence battery was increased from about 
three and one-half days to approximately days. This was accomplished 
by using two circuits that could be selected so as to use current from 
the battery only when the pheasant was on her nest during laying, and 
only whezi she was off her nest during incubation, 
5. Several types of nest switches were discussed, some of which 
were used in conjunction with the recorders. 
6. The average heights of nesting cover surrounding successful and 
unsuccessful nests has been compared. In 1955» both successful and un­
successful nests were in vegetation of approximately the same mean height. 
The mean height of nesting cover surrounding successful nests in 1956 
was about two inches taller than that around unsuccessful nests, although 
this difference was not found to be significant. 
7. The mean cover height in 1955 for all nests was significantly 
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greater than was the comparable average for 1956, but none of the findings 
seemed, to indicate that variations in mean height of cover influenced 
nesting success among the recorded nests. 
8. More of the recorded nests were found in stands of uncultivated 
grasses than in other single type of cover. Alfalfa was second to grasses 
as a nesting cover type used by pheasants on which recorded information 
was obtained. 
9. Nests situated in grasses contained the greatest number of 
hatched nests. Alfalfa and oats contained the second highest number of 
successful nests. None of the nests located in dead vegetation hatched 
successfully. 
10. More nests were found in roadside ditches than in any other 
type of location. Fields of various types contained the second greatest 
number of nests. More successful nests were located in roadside ditches 
than in any other type of location. 
11. Egg laying behavior was recorded in 18 nests. Four of these 
continued into incubation. In a span of 62 days, 65 eggs were laid in 
82 periods of nest attentiveness by pheasant hens. 
12. More than one egg was recorded as having been laid in 12 of the 
18 nests. In two of these 12 nests, a day was occasionally skipped be­
tween laying periods. Three eggs were the most laid in any one day in a 
single nest. Such nests appeared to be dump nests, with one exception. 
13. Laying pheasants were found to be at the nest at any hour be­
tween 0500 and 1900 hours. About 69 per cent of the total attentive time 
at the nest during laying, for all nests, came between 1000 and 1500 hours. 
The peak of attentiveness during laying (19 per cent of total time) was 
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recorded between 1200 and 1300 hours. On the basis of frequency, rather 
than elapsed time, more hens made their first recorded appearance at the 
nest between the hours of 1100 and 1200. 
14. The amount of attentiveness for each egg laid seemed to sepa­
rate the nests into two distinct groups. One group of nests averaged 
about 11 minutes of attentiveness for each egg laid. None of these 
continued into incubation. The other group averaged about 200 minutes 
of attentiveness for each egg laid. With but one exception (a nest that 
was parasitized by domestic fowl) incubation followed laying. A larger 
sample of nests would be required to indicate the validity of this 
apparent phenomenon. 
15. No close correlation was found between the length of attentive 
periods during laying and chronological appearance of eggs. 
16. Recorded incubation data have been used from 17 nests, spanning 
225 complete days of incubation. The time of day that any particular 
hen would be absent from her nest during incubation could not be pre­
dicted. When all nests were considered as a whole, however, a definite 
pattern of afternoon inattentiveness was apparent. The peak of inatten-
tiveness came between 1600 and 1?00 hours. 
17. Occasional periods of absence during the hours of darkness were 
not unusual in some nests. When these periods occurred, the hens usually 
remained away from their nests up to several hours. 
18. The incubating hens as a whole averaged slightly less than two 
inattentive periods per day. The average total time absent from their 
nests each day was about 109 minutes. 
19. The longest single continuous attentive period recorded during 
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incubation was yu hours and ^4 minutes. The average longest attentive 
period for all nests was 41 hours and 20 minutes. 
20. Maximum and minimum daily air temperature did not show any 
appreciable effect on nesting. Pheasant hens remained on their nests 
more, with less movement, during intervals of precipitation. Lack of 
recorded measurements of the microclimate surrounding individual nests 
did not permit precise evaluation of effects of weather on nesting 
activities. 
21. Tests of correlation indicated little, if any, relationship 
between the stage of Incubation and length of inattentive periods. If 
such, a relationship does exist it may have been masked by inattentive-
ness caused by other factors. 
22. The number of daily movements thought to be caused by hens 
shifting and turning their eggs were recorded. The overall average was 
about. 28 movements per day. Ho definite relationship between the number 
of daily movements and number of eggs per clutch was found to exist. 
Neither did the data indicate a readily discernible increase or decrease 
in the number of daily movements by hens with the chronological progres­
sion of incubation. On an hourly basis, the peak number of movements 
occurred between 1100 and 1200 hours. 
23. The average hatching interval covered about 23 hours. Hatching 
generally began at or before noon and ended before noon on the following 
day. Twenty-one per cent of the nest a hatched. Of the eggs in successful 
nests, approximately ?0 per cent hatched. 
24. ^Recording mechanisms were not found to cause nest desertion by 
incubating hens. Thirty-one incubating hens were flushed from their 
75 
nests by the observer. Sixteen of these returned and continued to incu­
bate their clutches. There was statistical evidence that hens deserted 
their nests more often the earlier the day of incubation. 
25. Predators were known to affect possible batching success in 
only about six per cent of the nests, although prédation occurred often 
in nests that apparently had been abandoned. 
26. In general, the data obtained during this study have been char­
acterized by the great amount of variation present in all phases of nest­
ing behavior. 
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APPENDIX 
83 
•labia ii. Duration, time of occurrence, and number of daily inattentive 
periods of wild ring-necked pheasant hens during incubation 
on the Winnebago Research Area in 1955 and 1956*. 
Inclusive Day of Number of Inattentive 
dates incubation minutes absent periods 
Nest No. 3 1 
]1 
55 1640-1735 
2 0 0 
3 35 0558-0633 
4 0 0 
May 5 5 0 0 
May 28 6 38 0510-0548 
7 67 1523-1630 
8 0 0 
9 74 1516-1630 
10 82 2238-2400 
11 333 0000-0416 
1453-1610 
12 48 1659-1747 
13 0 0 
14 69 1616-1725 
15 0 0 
16 52 1727-1819 
17 0 0 
18 0 0 
19 50 1619-1709 
20 0 0 
21 0 0 
22 226 1603-1643 
2054-2400 
23 272 0000-0432 
24 0 0 
Totals 24 l4oi 13** 
Nest No. 8 6 184 0800-1014 
I602-I652 
7 102 0535-0544 
0?0?-0840 
•All days are entire. 
••Bote that some periods extend from one day into the next 
84 
Table 11. Continued. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
neriods 
mi 
Nest No, 8 
(Continued) 
May 18 
June 4 
8 181 
168 
10 
11 
12 
157 
214 
402 
13 190 
14 
15 
16 
34 
188 
352 
0525-0645 
0910-0930 
1507-1628 
0428-0500 
0556-0700 
1135-1140 
1527-1531 
1612-1715 
1045-1100 
1314-1416 
1503-1544 
1750-1829 
0415-0531 
0905-0946 
1225-1334 
1710-1738 
0455-0500 
0502-0615 
0625-0720 
0850-0852 
0910-1012 
1016-1121 
1226-1249 
1305-1314 
1317-1428 
1600-1607 
1825-1840 
1916-1929 
2230-2250 
0916-0929 
0946-0954 
1029-1042 
1218-1228 
1252-1323 
1647-1752 
1800-1850 
1236-1310 
1210-1215 
1240-1403 
1646-1826 
0230-0245 
0320-0416 
0815-1058 
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Table 11. Continued. 
Inclusive Day of Number of Inattentive 
dates incubation minutes absent periods 
Nest No. 8 
(Continued) 
May 18 
June 4 
16 
(continued) 
17 230 
18 
19 
219 
402 
20 
21 
383 
495 
22 555 
1325-1401 
1431-1444 
1450-1559 
1504-1511 
1526-1535 
1706-1751 
1758-1859 
1959-214? 
1047-1101 
1248-1416 
2035-2125 
2133-2240 
0510-0518 
0544-0550 
1015-1044 
1059-1114 
1221-1400 
1403-1454 
1500-1616 
1710-1726 
I853-I905 
2115=2245 
0005-0430 
0600-0730 
2225-2253 
1009-1025 
1106-1249 
1359-1532 
1601-1605 
1616-1629 
1720-1801 
1816-1932 
2131-2400 
0000-0100 
0129-0518 
0613-0645 
0735-0759 
0805-0822 
0859-0923 
O947-IIOO 
1116-1129 
1547-1620 
1725-1805 
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Table 11. Continued. 
Inclusive Day of Number of Inattentive 
dates incubation minutes absent periods 
mi 
Nest No. 8 
(Continued) 
Total 
22 (continued) 
23 0 
18 4456 
1823-1833 
0 
90** 
Nest No. 14 
May 29 
June 8 
Total 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
11 
55 
48 
0 
0 
40 
47 
35 
33 
99 
0 
29 
386 
1215-1310 
1425-1513 
0 
0 
0636-0716 
1320-1407 
1508-1543 
1116-1149 
1507-1646 
0 
0006-0035 
8 
Nest No. 17 
June 11 
June 20 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
0 
29 
47 
76 
37 
54 
40 
0 
110 
157 
1143-1212 
1552-1639 
1442-1507 
1750-1841 
1848-1925 
1644-1738 
1730-1810 
0 
1325-1340 
1345-1404 
1427-1516 
1718-1728 
2013-2030 
1500-1510 
1550-1605 
2028-2138 
2244-2346 
Total 10 550 16 
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À«.oj.e j-X» uomnnuea. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
periods 
mi 
Nest No. 18 
June 24 
July 12 
Total 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
19 
37 
4? 
44 
50 
40 
176 
114 
4? 
38 
0 
30 
0 
57 
50 
92 
72 
20 
33 
125 
1074 
1525-1602 
1329-1416 
1547-1631 
1155-1245 
1445-1525 
1740-2036 
1545-1739 
1556-1645 
1610-1648 
0 
1447-1517 
0 
1440-1537 
1614-1704 
1603-1735 
1604-1716 
1845-1905 
1710-1743 
1730-1935 
17 
Nest No. 22 
July 7 
July 21 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
60 
66 
22 
73 
52 
140 
0 
79 
58 
21 
109 
1615-1715 
1444-1550 
1410-1415 
1458-1510 
1730-1735 
1422-1535 
1723-1815 
0647-0649 
1155-1315 
1653-1710 
0 
1415-1534 
1516-1614 
1203-1210 
1310-1313 
1400-1405 
1440-1445 
1223-1228 
1250-1302 
1421-1553 
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•lubie II. Gont inuede 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
periods 
1251 
Nest No. 22 
(Continued) 
Total 
20 
21 
22 
23 
15 
20 
0 
155 
145 
1000 
1615-1635 
0 
1045-1050 
1440-1710 
0255-0350 
24 
Nest No. 23 
July 8 
July 24 
Total 
Neat No. 25 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
112 
83 
0 
58 
0 
0 
108 
37 
0 
0 
45 
448 
18 276 
19 145 
20 0 
21 128 
22 307 
17 1747 
5 74 
6 39 
7 76 
8 42 
9 150 
1630-1822 
1600-1723 
0 
1425-1523 
0 
0 
1341-1529 
1829-1906 
0 
0 
2315-2400 
0000-0322 
1206-1408 
1425-1433 
1630-1826 
1250-1726 
lliO-1325 
0 
1513-1621 
1749-1849 
0914-1131 
1417-1707 
15** 
I8I8-I905 
1948-2015 
1325-1404 
1430-1546 
1753-1820 
1955-2010 
1459-1615 
1649-1722 
89 
Table 11. Continued. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
periods 
Nest No. 25 
(Continued) 
1251 
Total 
(continued) 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
19 
82 
37 
97 
84 
89 
0 
117 
46 
111 
100 
115 
110 
125 
16 
1510 
1732-1747 
1826-1852 
0640-0652 
0940-0957 
1640-1733 
1533-1610 
0045-0136 
1634-1720 
0725-0747 
1331-1433 
1528-1646 
1719-1730 
0 
0200-0318 
1556-1635 
1521-1607 
1445-1553 
1559-1616 
1853-1919 
1420-1600 
1425-1607 
1633-1646 
0933-0950 
1515-1648 
1236-1250 
1546-1737 
1315-1331 
34 
Nest No. 26 
July 14 
July 19 
18 
19 
20 
87 
103 
24? 
0240-0313 
1410-1420 
1440-1520 
1220-1325 
I5IO-I53O 
1750-1808 
0152-0405 
0430-0445 
0650-0720 
0830-0845 
1642-1720 
2030-2046 
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Table 11= Ocr-tintied. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
periods 
mi 
Nest No. 26 
(Continued) 
21 182 
22 
23 
91 
507 
Total 
Neat No. 2? 
July I? 
July 23 
6 
17 
1217 
159 
18 524 
19 
20 
559 
298 
0316-0332 
1040-1108 
1125-1135 
1207-1222 
1259-1314 
1332-1355 
1525-1640 
1315-1335 
1748-1859 
0755-0841 
0945-0958 
1035-1058 
1345-1743 
1817-2031 
2307-2400 
2? 
0923-0955 
1034-1056 
1359-1410 
1434-1445 
1529-1543 
1552-1701 
O829-O9OO 
0941-1020 
1045-1136 
1339-1345 
1350-1412 
1617-1810 
1938-2400 
0000-0600 
1229-1453 
1620-1715 
0810-0901 
1016-1044 
1314-1332 
1359-1414 
1446-1539 
1545-1610 
1644-1734 
1822-1844 
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Table 11. Continued. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutea absent 
Inattentive 
periods 
Nest No. 2? 
(Continued) 
Total 
Nest No. 60 
June 5 
June 8 
Î2SS. 
20 
(continued) 
21 
22 
23 
20 
21 
22 
23 
246 
220 
103 
125£ 
2109 
125 
174 
115 
163 
1850-1Ç01 
1923-1948 
0558-0608 
0700-0719 
0813-0856 
1659-1803 
1840-1910 
1939-2059 
0546-0622 
1045-1100 
1530-1626 
1653-1846 
0143-0240 
0753-0813 
1035-1040 
1203-1209 
1229-1244 
40** 
1603-1808 
1405-1559 
1757-1857 
1417-1612 
0745-0915 
0930-0940 
1020-1040 
1046-1105 
1407-1431 
Total 577 
Nest No. 61 
June 11 
July 4 
1 
2 
3 
4 
270 
108 
114 
66 
0552-0930 
1753-1845 
0400-0410 
1029-1107 
1655-1755 
1640-172? 
1853-2000 
1646-1752 
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Table 11. Continued. 
Inclusive Day of Number of Inattentive 
dates incubation minutes absent periods 
Nest No. 61 
(Continued) 
1256 
5 150 1240-1332 
1541-1719 
6 0 0 
7 110 0900-0950 
2104-2204 
8 200 0615-0826 
1443-1552 
9 192 0042-0105 
1255-1458 
1913-1959 
10 250 1029-1059 
1410-1750 
11 133 1620-1725 
2137-2245 
12 104 0737-0859 
1100-1122 
13 84 0450-0520 
1123-1217 
14 128 1347-1555 
15 92 1340-1512 
16 44 1545-1629 
17 268 0522-0530 
1255-1344 
1529-1650 
1805-2015 
18 72 1322-1434 
19 87 0953-0955 
1235-1400 
20 110 0340-0345 
0355-0402 
0540-0708 
1150-1200 
21 284 0357-0445 
0502-0726 
1246-1301 
1329-1446 
22 83 1201-1216 
1225-1246 
1314-1401 
23 248 1138-1158 
1235-1320 
1645-1921 
2038-2105 
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Table 11, Continued. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
periods 
Nest No. 61 
(Continued) 
Total 
24 
24 
mâ 
183 
3380 
0020-0115 
0814-0900 
1244-1315 
2307-2338 
2340-2400 
55 
Nest No. 63 
June 12 
June 27 
8 126 
9 314 
10 385 
11 296 
12 165 
13 44 
14 127 
15 371 
16 132 
17 141 
18 Recorder inoperative 
19 Recorder inoperative 
20 50 
21 156 
1523-1644 
2315-2400 
0000-0150 
0325-052? 
0650-070? 
1550-1655 
0615-0630 
1550-1630 
1830-2400 
0000-0320 
0425-0540 
1712-1733 
0152-0423 
0543-0557 
1525-1609 
1702-1723 
2214-2400 
0000-0424 
1422-1516 
1729-1748 
1912-1946 
0706-0730 
1150-1226 
1631-1743 
0838-0939 
1632-1752 
0647-0737 
0637-0728 
1131-1206 
1524-1634 
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Table 11. Continued. 
Inclusive 
dates 
Day of 
incubation 
Number of 
minutes absent 
Inattentive 
periods 
Nest No. 63 
(Continued) 
Total 
22 
23 
14 
2? 
0 
2334 
1715-1742 
0 
28** 
Nest No. 68 
July 5 
July 14 
Total 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
10 
131 
75 
75 
79 
78 
57 
70 
0 
85 
30 
680 
0610-0719 
I63I-I733 
1535-1650 
0745-0820 
1652-1732 
1428-1538 
1716-1725 
1555-1713 
1623-1720 
0915-1025 
0 
0823-0855 
1559-1652 
1610-1640 
13 
Neet No. 69 
July 6 
July 11 
18 222 
19 
20 
21 
22 
23 
59 
10 
30 
27 
0 
0804-0842 
0850-1016 
IO3O-HOO 
1355-1425 
1642-1720 
1358-1408 
1420-1443 
1644-1710 
1735-1745 
0946-1016 
0817-0844 
0 
Total 348 11 
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Table 11. Continued. 
Inclusive Day of Number of Inattentive 
dates incubation minutes absent periods 
1256 
Nest No. 73 19 63 1034-1137 
20 51 1118-1209 
July 7 21 60 1153-1253 
July 11 22 79 1026-1145 
23 0 0 
Total 5 253 4 
Nest No. 76 7 66 0959-1105 
8 148 0904-1025 
1629-1736 
9 67 1457-1604 
July 14 10 64 1538-1642 
July 29 11 72 1210-1322 
12 51 1523-1614 
13 29 1101-1130 
14 14? 1444-1711 
15 105 1246-1431 
16 117 0752-0949 
17 75 0940-1055 
18 132 0900-1031 
1550-1631 
19 98 1053-1144 
1715-1802 
20 35 0915-0950 
21 66 1050-1156 
22 130 0922-1024 
1430-1538 
Total 16 1402 20 
